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are you replacing 
top quality tubes with 
identical top quality tubes? 


You can, now! You ean carry the identical tubes that you find 
in most of the quality TV sets you're servicing. Chances are, 
you were not aware that these sets were designed around spe- 
cial Frame Grid tubes originated by Amperex. 

For some time now designers have been using many Amperex 
Frame Grid tubes in their quality TV receivers and we ean 
tell you now that even more Amperex tubes are being designed 
into the sets you'll be handling in the future. 

Compare, if you will, the performance of Amperex Frame 
Grid tubes with conventional IF tubes: they provide 5596 
higher gain-bandwidth, inerease TV set reliability by simplify- 
ing cireuits and they make your servicing easier, faster and 
more profitable because their extraordinary uniformity virtu- 
ally eliminates time-consuming realignment when you replace 
tubes. Technicians are finding Amperex THE line to carry. 


Tubes introduced by Amperex and eurrently being used by 
major TV set makers include: 


Frame Ста — — Others 


2GK5 4GK5 6GK5 6EH7 6AL3 9A8 

2ER5 ЧЕН? GESS 6EJ7 6BLS 15CW5 
3GK5 iEJT 6ER5 6HG8 6BQ5 16AQ3 
ЗЕН? 4ES8 6FY5 7HG8 12AX7 = 27GB5 


For optimum customer satisfaction and maximum profit 
operation for yourself, make room in your caddy right now 
for the identical, matchless-quality tubes designed into the 
original sets. Next time you visit your distributor look for the 
green-and-yellow box and ask about Frame Grid tubes for TV 
and other entertainment replacement applications. Amperex 
Electronice Corporation, 230 Duffy Ave., Hicksville, L. I., N. Y. 
In Canada: Philips Electron Devices Ltd., 116 Yanderhoof Ave., Toronto 17. 
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POWERMATE 


—rated 


... the unquestioned leader in antenna-mounting preamplifiers 


“‘Improved’’ models of other TV/FM antenna 
amplifiers may come and go, but Jerrold 
POWERMATE remains the one to beat. 

Only POWERMATE delivers consistent high 
gain on both high and low bands—no “hills 
and valleys" to cause smearing and ghosting. 
And only POWERMATE offers the over-all reli- 
ability that cuts call-backs to the bone. Service- 


men and viewers, even in deepest fringe areas, 
agree that POWERMATE outperforms them all 
... more customer satisfaction, more profit 
for you. 

Are you getting your share of this 
POWERMATE-hungry market? See your Jerrold 
distributor today, or write Jerrold Electronics, 
Distributor Sales Division, Philadelphia 32, Pa. 


ШШ» 


A subsidiary of THE JERROLD CORPORATION 
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month's cover and into the 
future of electronics. Its ap- 
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is General Telephone Labs 
(Sylvania) at Bayside, N.Y. 
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BREAK THROUGH TQ HIGHER PAY 
uec. ELECTRONICO 


| 
AVERAGE INCOME LA £ R A D | Q 


START NOW! Break through the Earning Barrier that stops 
half-trained men. N.T.S. “All-Phase” training prepares you — 
at home in spare time — for a high-paying CAREER in Elec- 
tronics — TV — Radio as a MASTER TECHNICIAN. One Master 
Course at One Low Tuition trains you for unlimited opportuni- 
ties in All Phases: Servicing, Communications, Preparation 
F.C.C. License, Broadcasting, Manufacturing, Automation, 
Radar and Micro-Waves, Missile and Rocket Projects. 


А more rewarding job... a secure 

future...a richer, fuller life can work on 

be yours! As an N. T. S. MASTER actual job 
TECHNICIAN you can go straight to А 

the top in industry... ог in your | projects 


own profitable business. 


SUCCEED IN MANY HIGH-PAYING 19 BIG KITS 


JOBS LIKE THESE... YOURS TO KEEP 
* TV-Fadia Sales, Service and Repair 


* Profitable Business of Your Own 

* Communications Tezhnician — F.C.C. License 
* Hi-F., Stereo & Sound Recording Specialist 

* TV-Radie Broadcasting Operator 

* TecFnic'an in Computers & Missiles 

* Elec-ronics Field Engineer 

* Specialist in Microwaves & Servomechanisms 


* Expert Trouble Shoozer : Free book 


* All-Phas2 Master Technician gives you all the faets 
NAT_ONAL ЙИ SCHOOLS tionol cost. You olso get a Profes- 


WORLO-WIOE TRAIPING SINCE 1905 


N.T.S. Shop-Tested HOME TRAIN- 
ING is Better, More Complete, 


sional Multitester for your practical 
4000 50. FIGUEROA ST., LOS ANGELES 37, CALIF, U. $. A. Lower Cost... and it is your key — job project 
Write Dept. RG-13 to the most fascinating, opportu- 
nity-filled industry today! RE 
Y ! 
YOU LEARN QUICKLY AND EASILY 
RESIDENT TRAINING AT LOS ANGELES 


wish to take your training sn our 
Retident School a tei АЫ ТА the 

's TY capital, star 1 
Mora n Shops, Labs, and Radio T 
Studios. Неге you work with Ti 
Electronic equipment — professions lu 
installed—finest. most complete EB n 
ties offered by any school. ре 
friendly instructors Persona! rs 
Graduate Employment Service. Help m 
finding home near school-—and pa 


THE М.Т.5. SHOP-TESTED WAY Mony students pay for entire tuition 
— and eorn much more — with 
spare time work they perform while 
troining. You con do the same... 
we show you how. 


You get lessons, monvols, job proi- 
ects, unlimited consultotion, gradu- 
ate odvisory service. 

You build o Short Wave-Long Wave 
"ACCREDITED MEMBER 


ine сїй ыу Superhet Receiver, plus a large- SEND FOR INFORMATION NOW... 


MENU ou lath recognized accrediting screen TV set from the ground up, TODAY! IT COSTS YOU NOTHING 
i while you 3 agency for private s ү 
i e FO& SPECIAL RESIDENT һотей Чу steels with ports we send you ot no oddi- TO INVESTIGATE. 
5 RMATION 
SCHOOL SATELOG AND INFC 


N.T.S. HOME TRAINING is 


Classroom Develcped roe MAIL NATIONAL TECHNICAL SCHOOLS () 
E 
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Mail Now To 


National Technical Schools, Dept. RG-13 
4000 S. Figueroa St., Los Angeles 37, Calif. 


Please rush FREE Electronics- 
TV-Radio “Opportunity” Book and Actual 
and Lesson. No Salesman will call. 


ACTUAL 
LESSON Ц еи MA gem — State ES [ 


| Check here if interested ONLY in Resideat Training at Los Angeles. 
t 
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Scheer of the Polyclinic Hospital, and 
the operation a stapedectomy—an 


Radio Signals from Jupiter 
Due to Maser Action 


The mystery of the extremely 
powerful radio signals coming from 
Jupiter appears to have been solved 
by two New York physicists—Dr. 
Leon Landovitz and Dr. Leona Mar- 
shall. They believe that Jupiter is act- 
ing like a large gas maser, in which 
the electrons are raised to an excited 
state by solar radiation striking the 
planet's atmosphere and radiating 
waves a few meters long, as the elec- 
trons drop back to a lower energy 
state. 

Jupiter emits radio waves in 
three ranges. The shorter wave- 
lengths have been explained, but the 
so-called decimeter waves (in the or- 
der of 10 meters long). which were 
surprisingly powerful, could not be 
understood until the two physicists 
came forward with the explanation 
that Jupiter is a gigantic maser. 


operation in which one of the small 
bones of the middle ear is removed 
and replaced by a plastic tube. This 
permits signals to be transmitted 
again from the ear drum to the inner 
ear. 

Previously, by using a double 
microscope, it was possible for one 
surgeon-in-training to watch the op- 
eration. By using a subminiature TV 
camera that can be mounted direcily 
on the microscope. it is now possible 
for a large number of doctors to see 
what only one saw before. The cam- 
era, made by DuMont, weighs only 2 
ounces, and is constructed in the form 
of a cylinder 17$ inches in diameter 
and 10 inches long. It has no lenses 
itself, all the optics being provided 
by the Zeiss operation microscope, 
on which it is mounted. 


The pilot, watching his position indi- 
cated by the dot in the upper right quad- 
rant of the chart, is rotating the cursor 


Pictorial Computer Is 
New Navigation Aid 


An airplane pilot can remain 


disc, whose lines help him establish a 
heading. 
TV Pius Microscope 


To Train Surgeons to coincide with the chart scale, and 


A breakthrough in microsurgery 
training was demonstrated by the 
New York Polyclinic Medical School 
and Hospital when they put on 
closed-circuit television what the sur- 
geon himself saw through an opera- 
tion microscope, as he performed 
highly delicate surgery in the middle 
ear. The surgeon was Dr. Alan 


94 
Subminiature TV. camera mounted оп Zeiss operation microscope. TV screen in 
rear shows size of magnified image. 


on course and know his exact posi- 
tion by watching an orange dot on a 
new navigation aid. The device, 
called “Flitefix” by its manufacturer, 
ACF Electronics, Inc., is designed 
for general aircraft already equipped 
to receive VORTAC ground sta- 
tions. A chart with the nearest VOR- 
TAC station in the center is placed 
in the device, a scale selector turned 
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the pilot is then able to watch his 
course across the chart as it is indi- 
cated by an orange luminescent dot 
which duplicates the aircraft flight 
through the charted area. The unit is 
priced in the $2,000 range. 


WWVB and WWVL 
Improved 
The National Bureau of Stand- 
ards is taking steps to increase cover- 
age of the standard-frequency and 
time transmissions on vlf. Stations 
WWVB (60 kc) and WWVL (20 
kc) will have 50-kw transmitters and 
diamond-shaped antennas about 
1,900-feet long. The new facilities 
are at a site near Fort Collins, Colo. 
and are expected to be operating by 
early 1963. 
Higher accuracy is possible 
with very-low-frequency transmis- 
sions than over the regular frequen- 


Advertising Representatives: Atlanta: J. Sidney 


Crane & Associates, 22 Eighth St. N Tol. TRinity 
2.6720, California: Husted-Coughlin Ine., 1830 W. 8 
f.: 444 Market St.. San Fran- 
Y Associates, 15 Castle Harbor 
s Fla Kingdom; Pub- 
lishing & Distributing Co., Ltd.. Mitre Mouse, 177 
Regent Bt.. London, W. 1, England 

Foreign Agens: Great Britain: Atlas Publishing 
ana aouu Co., Ltd., 18 Bride Lane, London 


Subscription Service Address form 3579 and cor- 
respondence to Wadlo-Eectronics, Subscriher Service, 
154 West 14th St., New York 11. N.Y. When request- 
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Now Prepare for GOOD | 
JOB OPPORTUNITIES IN 
ELECTRONICS Faster— with « 


— Transistorized, Portable, АВС Multimeter 


- — For 3-Dimension Circuit Building 


To help you get ready F-A-S-T-E-R 


„.. and THOROUGHLY . . . for good-paying job opportuni- 
ties in the fast growing Electronics field, DeVry Technical Institute now presents the new- 
est and finest training advantages in its over 30 years of experience. Now . .. AT НОМЕ... 
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" NTC 


Inu WITH TRANSISTORIZED 
Re METER... PLUS NEW "MODULAR 
CIRCUITS" TO BUILD 


s 


T HOME! 


=. 
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in your spare time, you prepare with "industry-type" home laboratory equipment. To | 4 4 


provide real PRACTICAL EXPERIENCE, you build a quality Transistorized Meter and a 5-inch 
industrial-type Oscilloscope . .:. work with small, 3-dimensional circuits on DeVry's new 
Design Console . . . use highly instructive home training movies . . . and follow up-to-date 


lessons with many time-saving fold-out diagram sheets. 


Little wonder DeVry men qualify for such fine opportunities in Space-Missile Electronics, 
Automation, Computer Work, Radio-TV, Industrial Controls, and other fields. 

You learn PRACTICAL techniques important in today's Space Age industry, hecause you 
huild many compact circuits with the streamlined Electro-Lab, using exclusive solderless 
"modular connectors." You perform over 300 construction and test procedures in all! Your 
self-huilt test equipment has function-grouped controls, meter scales color-keyed to the 
panel markings — much like instruments used on today's jobs. What's so important, the 


home lahoratory and the test equipment are YOURS TO KEEP! 


TRAINED MEN 


Through this remarkable 3-way method, 
DeVry Tech has helped thousands of am- 
hitious men prepare for good jobs or their 
own profitable full-time or part-time serv- 
ice shops. It is the newest in a long 
series of PRACTICAL training aids that 
we have pioneered and developed in more 
than three decades of experience. Sound 
interesting? Then see how DeVry Tech 
may help YOU. Mail the coupon today. 


MPLOYMENT SERVICE 


INDUSTRY NEEDS 


DeVry’s training goes all the way from 
radio repair . . . to space-missile elec- 
tronics. That's the range of subjects cov- 
ered in its programs AT HOME or in its 
well-equipped training centers in Chi- 
cago and Toronto. You learn up-to-date 
techniques, working with new equip- 
ment, modern texts, movies—one of to- 
day's finest combinations of training 
equipment . . . geared for RESULTS! 


When you complete the program, 
DeVry's efficient Employment Service 


is ready to help you get started. There 15 no extra charge — ever —for this aid. 
ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL 
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~ OSCILLOSCOPE 


DES'GN 
: CONSOLE 


* Trademark & 


MAIL COUPON FOR FREE FACTS 


DEVRY TECHNICAL INSTITUTE 2082 
4141 Belmont Ave., Chicago 41, 111, Dept. RE-1-T 
Please give me your two free booklets, "Pocket Guide to Real 
Earnings” and “Electronics in Space Travel"; also include details 
on how to prepare for a career in Electronics. | am interested in 
the following opportunity fields (check one or more): 
[] Space & Missile Electronics Г] Communications 
Television and Radio Г] Computers 

Microwaves [] Broadcasting . 
[] Radar O Industrial Electronics 
[] Automation Electronics 


Name... E Age. 
PLEASE ?RINT 

Address Apt. 

City. Zone. State. 


[] Check here if you face military service. 


Canadian residents: Write DeVry Tech of Canada, Ltd. 
970 Lawrence Avenue West, Toronto 19, Ontario 
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Pack up your 
troubles 


and send them to 


CASTLE 


Ask yourself 


... do you have the time to fool around 
drilling, sawing, filing . . . trying to make 
a "Universal" replacement tuner fit in 
place of the original? Do you have all the 
expensive instruments and equipment to 
complete the alignment so essential after 
each tuner repair or replacement? Can you 
spare the time repairing and adjusting your 
own TV tuners and can you charge enough 
io justify the time spent? 


A Castle Overhaul eliminates | 


every one of these problems. 


Castle replaces all defective parts (tubes 
and major parts are extra at net prices) 
and then aligns your tuner to the exact, 
original specifications. Simply send us 
your defective tuner complete; include 
tubes, shield cover and any damaged parts 
with model number and complaint. 


ALL MAKES ONE PRICE | 


VHF TUNERS 
UHF TUNERS 
UV COMBINATIONS* 


*UV combination tuner must be of one piece construc- 
tion. Separate UHF and VHF tuner with cord or gear 
drives must_be dismantied and the defective unit 
sent in. 90 Day Warranty. 


Send for FREE Mailing Kit and complete details 


CASTLE 


TV TUNER SERVICE, INC. 


Check Map for the 
Castle Center Serving You. 


ay hasy 


5715 N. WESTERN AVE. CHICAGO 45, ILLINOIS 
653 PALISADE BLVD., CLIFFSIDE PARK, М. J. 
CANADA: 136 MAIN ST., TORONTO 13, ONTARIO 


тук. CNN 295 E = E 


Table-imodel of diamond-shaped antennas planned for WWVB 
and WWVL. They cover a ground area of 200 acres. 


cies of WWV. Transmission on 20 kc 
will offer a precision of 1 part in 10 
billion or better over the whole 
earth, within an observing period of 
about 1 day. Within the same pe- 
riod, a 60-kc transmission will offer a 
precision of 5 parts in 100 billion 
within the continental United States. 
On the higher frequencies of WWB. 
a period of up to 30 days is required 
to achieve a precision of | part in 10 
billion. The usual attainable preci- 
sion is only about | part in [O mil- 
lion—quite sufficient to meet the 
current needs of television and radio 
stations, electric power companies, 
amateurs, smaller businesses and the 
general public. 


New Laser Is Solar-Powered 


A new, sun-pumped laser has 
been developed by RCA, states Dr. 
James Hillier of the R.C.A. Labora- 
tories. He said the apparatus includes 
a 12-inch hemispherical mirror for 
focusing the sunlight, a laser with a 
calcium fluoride crystal and a spec- 
trometer for detecting the laser's out- 


Dr. Zoltan Kiss of RCA 
Labs and the new sun- 
pumped laser. 
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put. The laser emits continuous radia- 
tion when exposed to about 50 watts 
of radiant power from the sun. Wave- 
length is 23,600 angstroms, which 
falls in the infrared portion of the 
spectrum. The laser operates in a 
bath of liquid neon for cooling. 

ТТЕ 

CALENDAR OF EVENTS 


Millimeter and Submillimeter Conference, Jan. 8-10; 
Cherry Plaza Hotel, Orlando, Calif. 


9th National Symposium on Reliability and Quality 
Control, Jan. 21-24; Sheraton Palace Hotel, San Fran- 
cisco, Calif. 

12th Southwestern Electronic Conference (SWELCON), 
Jan. 27-31; Baker Hotel, Dallas, Tex. 

4th Winter Convention on Military Electronics, Jan. 
30-Feb. 1; Ambassador Hotel, Los Angeles, Calif. 
Pacific Electronic Trade Show; Conference, Feb. 4-10; 
Statler Hilton Hotel; Show, Feb, 7-10; Shrine Ex- 
position Hall, Los Angeles, Calif. 

6th International Exhibition of Electronic Com- 
ponents, Feb. 8-12; Paris (Porte de Versailles), France 
3rd Quantum Electronics Congress, Feb. 10-15; 
Unesco House and Parc de Exposition, Paris, France 
International Solid State Circuits Conference, Feb. 
20-22; Sheraton Hotel and University of Penn- 
sylvania, Philadelphia, Pa. 
ТШШЩ ШИИТ ИШ Ln 


Kits Go Miniature 


A kit introduced recently by 
General Electric uses components so 
small that the equivalent of a 200- 


RADIO-ELECTRONICS 


Wow! Here's everything you;need 


x? —2т + 6 + 3x! = 2rdz — 2dr + 0 + 121317 b 


‘fo master mathematics” 


A XS = $9 = 24" 


nd “write your own ticket” 
^ to a higher-paying job 


Learn at Home — in Only 10 Minutes a Day — With 
This Complete 5-Volume Self-Instruction Course 


MATHEMATICS FOR SELF STUDY 


A complete course and reference library, 
by Prof. J. E. Thompson, B.S., in E.E., 
A.M., Pratt Institute, New York, N. Y. 


ARITHMETIC. Clear, complete explana- 
tion of all basic principles. How to 
quickly figure fractions and decimals, 
ratio апа praportion, powers and roots, 
Series and progressions, percentages, 
dimensions, temperature, latitude and 
longitude. Many time-saving “short 
cuts" for calculating insurance pre- 
miums, loan rates, taxes, bank interest, 
charts and graphs. 293 pages. 


ALGEBRA. How algebra can save you time 
and money with common everyday problems. 
Covers equations, logarithms, probabilities, 
slide rules, powers, roots. etc. Explains hun- 
dreds of applications involving machines, 
autos, engines, ships and planes. Boolean 
Algebra — hew used in switching circuits 
and logic of computers. Vector Algebra, both 
2 and 3 dimensional; how used in science 
and engineering. 320 pages. 


GEOMETRY. Common-sense instruc- 
tions on working with angles, cubes, 
spheres, planes, solids; figuring diam- 
eter and circumference; estimating 
materials needed for areas and solids; 
figuring volume, capacity, hundreds of 
other practical problems. 323 pages. 


TRIGONOMETRY. How to solve virtually any 
problem in surveying. mechanics, astron- 
omy, navigation. Trigonometric identities and 
relations between trigonometric functions. 
Finding heights of buildings, exact course of 


FREE 


10-DAY EXAMINATION 
Completely Revised 
and Updated 


Binary Arithmetic, the meth. 
od used in atl computers to- 
day, with specific examples 
of all operations 5 addi- 
tion, subtraction, multiplica- Е 
tion . . . for whole num- job. 

bers, decimals, fractions 
to meet all computer 


Non-Euclidean Geometry, 
the 
developments in problems of 
space and electromagnetism. 


NDUSTRY today is ‘crying’ for men 

who know mathematics ... to take 
advantage of the wonderful job op- 
portunities in our fast-moving age of 
electronics, automation, and nuclear 
science. 

Demand far exceeds supply for top- 
salaried superintendents, foremen, 
technicians, lab workers, designers, 
draftsmen, mathematicians, and en- 
gineers. 

For example, the NASA recently 
announced 135 key jobs paying up to 
$21,000 per year. Hundreds of com- 
parable positions go begging every 
day. Here is your chance to learn 
mathematics and get the basic train- 
ing for this type of job... to help 
your country maintain its world lead- 
ership, and to earn the kind of money 
you deserve. 


You can learn in 10 minutes a day 


That's all it takes, with the aid of 
this simplified five-volume home-study 
course, to gain a complete knowledge 
of mathematics — 
which can lead to se- 
eurity, higher pay, 
self-confidence, and a 
better, more important 


BRAND NEW 


COMPLETELY REVISED 
AND UPDATED 


This completely revised and up- 
dated course, based on easy-to-follow 
methods developed by Professor 
Thompson at Pratt Institute, shows 
you how to master every type of 
mathematical problem quickly and 
easily, right from the 
beginning. You start 
with a review of arith- 
metie (including doz- 
ens of new, time-sav- 
ing short-cuts...anda 


BRAND NEW 


basis for present-day 


Makes relativity 
clearly understood. 


prenn FREE EXAMINATION COUPON 


special brand new section on Boolean 
Algebra — the algebra of logic and 
of switching). Then you proceed 
step-by-step, lesson-by-lesson, into ev- 
ery practical phase of higher mathe- 
matics. 


Every minute pays big dividends 


Without a working knowledge of 
algebra, trigonometry, and geometry, 
even the most capable man can be 
left behind . .. while men who know 
mathematics are quickly recognized, 
and forge ahead to bigger, higher- 
paying jobs. 

The few minutes a day you spend 
learning this vital tool for most mod- 
ern business and manufacturing and 
development processes can pay off in 
hard cash — bigger paychecks than 
you ever dreamed of. 

So don't delay. These five volumes that 
can change your entire life would cost you 
$2.95 each if purchased individually, a 
total of $14.75. But if you order them now 
as a set, you will receive the entire course 
—all five volumes—for only $2.85 down and 
$3 a month for three months — a substan- 
tial saving! And then you will have all 
volumes on hand, should you need to look 
ahead for advance work that comes up 
on your job. 


Send NO Money — Try 
Complete Course FREE 


You don't have to send any money to 
find out how valuable this course can be! 
Just mail the coupon and we will rush you 
all five of these home-study books to ex- 
amine free, in your own home, for 10 
days. Unless you are absolutely convinced 
that this course in book form is exactly 
what you need to master mathematics, 
you may return the books and owe noth- 
ing. Otherwise keep them and send the 
easy payments indicated in the coupon. 
Take advantage of this opportunity to- 
day. Mail coupon now to D. Van Nostrand 
Company, Inc., Dept. 181X, 120 Alexander 
St., Princeton, N. J. (Est. 1848.) 


=-= — — 


ship or plane; calculations involving con- 
struction of buildings. bridges, dams; cut- 
ting of gears — other uses that can improve 
Your earning power. 239 pages. 


CALCULUS. Computing speed, velocity, rate 
of increase or decrease, minimum and maxi- 
mum limits, integral formulas, functions, 
derivatives, differentials, vector calculus. 
How to find the most efficient design for any 
mechanism, engine, moving vehicle; ana- 
lyze sales figures, production charts; figure 
Problems in statistics, insurance, physics. 
electricity, radio, much more. 358 pages. 


COMPLETELY REVISED AND UPDATED 


For the first time Binary Arithmetic . 

Boolean Algebra... Non-Euclidean Geometry 
: . + entirely new section on trigonometric 
identities . . . expanded section on partial 
derivatives and partial differentials. Com- 
Pletely revised and updated throughout. 


FREE 


IF YOU SEND 
COUPON NOW 
Simplified Accounting 
— A 58-page book de- 
scribing an easy way 
to start and to keep 
books; figure balances, 
adjustments, profit 
and loss, collections, 


| 
І 
І 
| 
І 
І 
| 
і debts, depreciation, in- 
І 
І 
І 
| 
І 
L 


terest, inventory, cost 
accounting, credit ap- 
praisals, etc, Contains 
31 sample ledger 
sheets, forms, etc. List 
Price $1. Yours to 
keep — whether or not 
you keep MATHE- 
MATICS FOR SELF 
STUDY. 


JANUARY, 1563 
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D. Van Nostrand Company, Inc., Dept. 181X, 
120 Alexander Street, Princeton, New Jersey 


Send me Thompson's MATHEMATICS FOR SELF STUDY in 
5 volumes. Within 10 days I will either return the books or send 
you $2.85 as first payment and $3.00 per month for three months 
until the total price of $11.85, plus a small shipping cost, is paid. 

You are also to send me the book Simplified Accounting — 
and I may keep it free — whether or not I keep the other 5 
Mathematics volumes. 


Мае е wes nep ox Rey he TS T vie ota 
Аайгеза, makan ctas ois cR tars Idee das TRAE. a aw foi ier a aai 
Се Eae re Fen eoe ER zone. .... State. eee 
E SAVE! Check box if enclosing $11.85 WITH this coupon. Then 

WE will pay all shipping costs. Same return privilege, refund 


guaranteed. In Canada: 25 Hollinger Road, Toronto 16, price silghtly 
higher. (Foreign and A.P.O. — please send $11.85 with order.) 


SSS SS SS SS SS Se Se ee eee ee ee eed 
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Music ...soft and caressing... vibrantly 
. inspiring. The pure sound of 
Grommes stereo recreates each mood... 
with fidelity and presence of infinite su- 
periority. Prices are sensible . . . quality 
unsurpassed. 


alive . . 


Model 101M FM multiplex-stereo tuner. Magic bar 
tuning with exclusive Stereo Sentry to indicate 
stereo broadcasts ..$139.95 


Model 102M FM and AM multiplex tuner with all 
features of above .$159.95 


Write GRCMMES 
Division of Frecision Electronics, Inc., 
9101 King St., Franklin Park, Ill. 


Chem тезй. 


sets the 
scene... 


| The General Electric 


TIMM 
ionic integrated micromodule) kit with 
| heat-iolerant miniature electronic equip- 
ment. 


(therm- 


tube computer can be built in the 
space taken up by a pack of ciga- 
rettes. 

Not intended for the hobbyist, 
these kits sell for $95 and are de- 
signed to permit equipment manu- 
facturers to design circuitry intended 
to operate at high temperatures. 
Each kit contains a quartz oven to 
attain the normal operating temper- 
ature of about 580°C, at which these 
micromodules are expected to per- 
form. 


Chinese Typesetter 
Uses Fiber Optics 
A new machine for setting type 
in Chinese is being developed by 
RCA under contract to the Army 
Quartermaster Research and Engi- 
neering Command. An electronic 
system using fiber optics and televi- 
sion techniques reproduces the char- 
acters very rapidly on film, and then 


transfers them to lithograph plates 
for offset printing. 

The equipment will be capable 
of setting approximately 100 charac- 


ters рег minute—it has a storage 
bank of some 10.000 characters. 


This will be a tremendous speedup 
over the present method of setting 
printed material by hand from large 
cases, which may carry as many as 
8.000 to 10.000 characters. Speed ot 
such typesetting is limited by the 
pace of the man choosing the char- 
acters from the huge cases. 


IEEE Elects Officers 

Dr. Ernst Weber (right) has been 
elected president of the Institute of Elec- 
trical & Electronic Engineers. to be 
formed Jan. 1, 1963. Dr. Weber is presi- 


dent of Polytechnic Institute of Brook- 
lyn. A Fellow of the AIEE, he was 1959 
president of IRE. The Electrical En- 
gineering Education Medal was awarded 
to him in 1960. 


Dr. B. Richard Teare, Jr., (left) 
Dean of the College of Engineering and 
Science at Carnegie Institute and presi- 
dent of the American Institute of Elec- 
trical Engineers, has been elected vice 
president. 

The IEEE, formed by a merger of 
the AIEE and the IRE, will have a 
world-wide membership of 160,000, 
with headquarters in New York. 

(Continued on page 14) 
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R. G. Shashoua, RCA engineering leader, 


Chinese typesetting machine. 
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checks the optical tunnel of the new 


RADIO-ELECTRONICS 


Pick th 


=, = T NES T 


A comprehensive program 
covering Automation, Com- 
munications, Computers, 
Industrial Controls, Tele- 
vision, Transistors, and 
preparation for a lst 
Class FCC License. 


First Class FCC 


meee 4-Е. QU ЖЫМЫҢ com 


License 


If you want a 1st Class 
FCC ticket quickly, this 
streamlined program will 
do the trick and enable 
you to maintain and serv- 
ice all types of transmit- 
ting equipment. 


ae E a e e 


course for your career.. 


Sr hod duae 
М a 


эчи эп 


We e 


Electronic Communications 


Mobile Radio, Microwave T 
and 2nd Class FCC Prep- 
aration are just a few of 
the topics covered in this 
"compact" program . . . 
Carrier Telephony too, if 
you so desire. Рм 


Here's an excellent stu- f 
dio engineering program | 
which will get you a 1st 
Class FCC License and 
teach you all about Pro- 
gram Transmission and 
Broadcast Transmitters. 


Get A Commercial FCC License 
Or Your Money Back! 


A Commercial FCC License is proof of electronics skill 
and knowledge. Many top jobs require it... every em- 
ployer understands its significance. In your possession, an 
FCC Commercial Ticket stamps you as a man who knows 
and understands electronics theory . . . a man who's 
ready for the high-paid, more challenging positions. 


Cleveland Institute home study is far and away the 
quickest, most economical way to prepare for the FCC 
License examination. And that's why we can make this 
exclusive statement: 


The training programs described above will pre- 
pare you for the FCC License specified. Should 
you fail to pass the FCC examination after 
completing the course, we will refund all tuition 
payments. You get an FCC License. . . or your 
money back! 


Before you turn this page, select the program that fits 
your career objective. Then, mark your selection on the 


Cleveland institute 
of Electronics j^ 


1776 E. 17th Street, Dept. RE-74 
Cleveland 14, Ohio “Our sts" 
Accredited Member 


оме. 


JANUARY, 1963 


coupon below and mail it to us today. We'll send you... 
without obligation . . . complete details on our effective 
Cleveland Institute home study. Act NOW . . . and 
insure your future in electronics. 


Mail Coupon TODAY For FREE Catalog 


Cleveland Institute of Electronics 
1776 E. 17th St., Dept. RE-74 
Cleveland 14, Ohio 


Please send FREE Career Informa- 
tion prepared to help me get ahead in 
Electronics, without further obligation. 


CHECK AREA OF MOST 
INTEREST — 


мер to Succeed 
in Electronics 


Ma MENU Hie a 


[Г] First Class FCC License 
[3] Electronic Communications 


p) e 


[] Electronics Technology 

[0 Industrial Electronics 

[] Broadcast Engineering а 
other 


Your present occupation 


Name Age 


(please print) 


Address = 


— — ы л — — — — — — — 
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WANT A SHARPER TV PICTURE? 


ED OW TRANSISTOR 


WANT A SHARPER TV PICTURE? 


on every service cali 


NEW BLONDER-TONGUE CADDY/PAK BOOSTS BOOSTER SALES 


TV Technicians — here’s a bright new profit idea from 
Blonder-Tongue. Called the CADDY/PAK, it holds two 
indoor TV/FM boosters—one a transistor model, the 
other tubed — and fits easily in your tube caddy. The 
boosters are: the new all-transistor, model IT-4 Quadra- 
booster; and the industry’s most reliable tubed model, 
the B-24c. 

This combination makes it easy for you to give your cus- 
tomer the right booster for any reception situation. 
Remember, transistor boosters provide higher gain and 
are more rugged, but they have one problem — overload 
(windshield wiper effect, loss or sync). If you use a tran- 
sistor booster in an area with one or more strong TV or 
FM signals — you may be buying too much booster. On 
the other hand, tubed boosters perform very well in 
these areas. 

With the Blonder-Tongue CADDY/PAK you can demon- 
strate both tubed and transistor models in a jiffy, by con- 


necting them to the terminals of the set. Either way your 
customer gets the finest indoor booster — a Blonder- 
Tongue. 

The CADDY/PAK fits in your tube caddy. It’s imprinted 
with the profit-producing words — “WANT A SHARPER 
TV PICTURE? ASK ME.” You can place it on the set you are 
servicing and let it sell for you. And it reminds you 
and all your technicians to mention boosters on every 
service call. 

You just can’t help selling more — having more satisfied 
customers too — because they have the right booster. 
Today, see your Blonder-Tongue distributor and get de- 
tails on how you can get a free CADDY/PAK booster 
demo kit—the sure-fire approach to boosting booster sales, 


engineered and manufactured by 


RU 
BLONDER “TONGUE 
9 Alling St. Newark. 2 N. J. 
Canadian Div.: Benco Television Assoc., Ltd., Tor., Ont. 
Export: Rocke Int'l. Corp., N. Y. 16 - Cables ARLAB 


Home TV Accessories • UHF Converters * Master TV Systems • CATV Systems • CCTV Systems 


RADIO-ELECTRONICS 
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send today for your 
LATEST INDEX 


ro PHOTOFACT 


have E. 

RECOR PA 

poge E { 
covering 54,000 listings 25 

Ast P 
a e TV RECEIVERS ЖЕЗ; 
m eR © HOME & AUTO RADIOS 332 
APPLICA! PT Zu 
Fs e RECORD CHANGERS E 


o* 
"ITI 


$ASY-DUY get e TAPE RECORDERS 
Mir e CB RADIOS 


E pes 


иде tt i А 253 
ERA а Т. | Here is your valuable 68-page guide уй 
“eee covering virtually every modelofhome- 343 

et entertainment electronic equipment E 

iteration TAG 


T AD produced since 1946! Helps you locate 
| эйи the proper PHOTOFACT Folder to 7 

—À quickly solve any service problem in 
any model. PHOTOFACT provides 
everything you need in complete, uni- 
form style for quick, effective repairs: — 9x25 
Famous Standard Notation Schematics xi 


$^ 


packed with the service details you need; Full Photo Coverage of > 


all chassis views; Complete Replacement Parts Lists; Tube Place- meee 
ment Diagrams; Alignment Instructions; CircuiTrace® for printed fux 


boards; Disassembly Instructions; Dial Cord Diagrams; Changer ge 
and Recorder ‘‘Exploded Views’’—plus dozens of other great fea- 
tures. Send for your FREE copy of the latest PHOTOFACT Index to 
the service data you need! 


БГУ. Deep AH 


MAIL COUPON TODAY! 


E 


HOWARD W. SAMS & CO., INC. 


TAKE THE RIGHT STEP 


a Howard W. Sams & Co., Inc., Dept. 6-A3 a 

TO TIME-SAVING, = 4300 М. 62па St., Indianapolis 6, Ind. = 
PROFIT-BUILDING = [| ѕепа FREE Photofact Index = 
SERVICING.... ы О Тат a Service Technician: full time, part time E 
п . а 

See your Sams Dis- B Other: (specify) п 
е в 

tributor for details on я Shop Name п 
anEasy-Buy PHOTO- в в 
FACT Library ог 8 Attn: = 
Standing Order Sub-  # Address Z 
scription. a z 
H City Zone State 2 
BUEUUUENSNEEERBEEBENUSEEEBEUEBERBESBUEEBESSEUENBUEBEBSAS 
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Checklist for buying 
afull-power CB 2-way radio 


look for these features: 


TRANSMITTER POWER — For 
longest transmission range possible, 
choose a 5 watt unit, the maximum author- 
ized power input for Class D CB radios. 


SENSITIVITY —A greater sensitivity 

rating indicates a better ability to 
reproduce weak signals. Look for a sen- 
sitivity rating below 1 microvolt to capture 
signals transmitted many miles away. 


SELECTIVITY —A radio's ability to 

reject interference from channels not 
tuned in, is largely determined by the 
type of circuit used: superregenerative, 
superheterodyne or dual-conversion 
superheterodyne. The latter circuit, the 
dual-conversion superheterodyne, is ac- 
knowledged by experts to be the best cir- 
cuitry for clearest reception. Says len 
Buckwalter, noted communications author, 
in Electronics Illustrated May 1962. ". . . 
Look for the dual-conversion feature if you 
wish to get top receiver performance." 


CRYSTAL-CONTROLLED CHAN- 

NELS —Fixed crystal controls assure 
accurate, fast communications contact. 
They enable users to switch quickly from 
one channel to another to contact differ- 
ent persons, to find a channel that isn't 
busy. It is best to choose a CB unit with 
multiple crystal-controlled channels for an 
efficient, flexible 2-way radio system. 


POWER SUPPLY—A power supply 
should be an integrated part of a CB 
radio. Since full-power CB radios are most 
often used in vehicles and base stations, 
a CB radio's power supply should be able 


4. 
i il 
qe 


Cadre ‘510’ 


All-Transistor, 5-Watt, 5-Channel, 
plus all-channel manual Tuner, $199.95 


to operate from both 12-volt auto battery 
and 110-volt AC line. 


AUTOMATIC SQUELCH — This 

automatically eliminates annoying 
background noise when a CB radio is on 
'standby' [not transmitting and ready to 
receive any radio calls). Thus, hisses, 
crackles and other noises can't distract 
workers, drivers, etc. 


AUTOMATIC NOISE LIMITER — 

An effective automatic noise limiter 
is necessary, especially in heavily popu- 
lated areas, to shut out extraneous inter- 
ferences such as ignition noise. Makes 
messages more intelligible. 


RELIABILITY — CB radios must 
withstand vibration and shock which 
occurs during mobile use. Solid-state com- 
ponents—transistors and diodes—are less 
susceptible to damage than fragile tubes. 


PORTABILITY — Some full-power 

CB radios may be used in the field 
as portable units when equipped with a 
portable case-battery accessory. These 
units are generally lightweight, compactly 
designed and offer greater operating 
flexibility. 

INSTALLATION — Compact CB 

radios with simple mounting provi- 
sions don't steal leg room in vehicles, lower 
installation and maintenance costs. 
Cadre Industries has two 5-watt models 
that rate high in every category. Each is 
supplied with a press-to-talk microphone, 
set of matched channel crystals, universal 
mounting bracket and AC & DC cords. 


yore nu 


mE: 


Cadre ‘515’ 


All-Transistor, 5-Watt, 
5-Channel, $187.50 


ТТА 
ИШ 


«© 


See your Cadre distributor for a demonstration, or for more details, write: 


CADRE 


INDUSTRIES CORP. O COMMERCIAL PRODUCTS DIVISION O ENDICOTT, NEW YORK O AREA CODE 607, 748-3373 


Canada: Tri-Tel Assoc., Ltd., 81 Shepperd Ave.West, Willowdate, Ont. Export: Morhan Exporting Corp., 485 Broadwey, New York 13, N. Y. 
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(Continued from page 10) 


Doppler Radar Navigators 
Fly Trans-Ocean Planes 

Radar equipment (RADIO-ELEC- 
TRONICS, May 1962, page 8; August 
1962, page 42) is now being used to 
fly Trans-World Airline jet planes in 
place of professional navigators. 
Settlement of an agreement to provide 
job protection for some 680 members 
of the Flight Engineers International 
Association, makes it possible to re- 
duce crews on TWA planes from four 
to three members. 

TWA is the first company to use 
the self-contained Doppler equip- 
ment às a primary navigation system 
over the Atlantic. The company be- 
lieves it to be more reliable than any 
other for long-range navigation. Sev- 
eral other airlines have Doppler 
equipment, but carry navigators. 


| Music Ups Corn Yields? 
| George E. Smith, agronomist 
and corn breeder of Normal, Ill., re- 
ports that test plots of corn showed 
increases of yield from 6% to 10% 
when serenaded with radio programs 
or sound tones. The greatest increase, 
he says, was from a plot subjected 
to a 450-cycle note, though all types 
of sound or music produced greater 
yield than in controlled plots grown 
in comparative silence. The sound 
ran 24 hours a day, from mid-May 
| until just before harvest time. 
| Agricultural colleges have com- 
|  mented rather negatively on Mr. 
Smith's work, but have not reported 
on any experiments which would 
tend to prove or disprove his results. 


| Sunspot Conditions 
May Bring Broadcast Dx 
| The drop in usable frequencies 
for long-distance transmission caused 
by the decrease in the number of sun- 
spots is making new bands useful for 
trans-Atlantic dx. British stations 
have been getting excellent results 
with the 3.9-mc transmissions, and it 
is likely that the lower frequency 
| bands in the 2-and 3-mc region will 
get out much farther than has been 
possible in the past. Under exception- 
ally favorable conditions, trans-At- 
lantic dx on the broadcast band is 
possible. 
Stanley Leinwoll gives more de- 
tails on low-frequency propagation 
conditions in his column on page 38. 


$42,000,000 for Hi-Fi 

Hi-fi enthusiasts, who spent less 
than $2,000,000 for components in 
1950, invested more than $42,000,- 
000 last year, according to the Elec- 
tronic Industries Association (EIA). 
The audio enthusiast spent $15,000,- 
000 for speakers alone, $14,000,000 
for amplifiers, and about $13,000,000 
for tuners. 


RADIO-ELECTRONICS 


Learn Electronics 


PREPARE FOR YOUR F. C. C. 


LICENSE — YOUR TICKET 


TO A BETTER JOB AND HIGHER PAY! 


F.C.C. LICENSE — THE KEY TO BETTER JOBS 


An F.C.C. commercial (not amateur) license is your ticket to 
higher pay and more interesting employment. This license is Federal 
Government evidence of your qualifications in electronics. Em- 
ployers are eager to hire licensed technicians. 


WHICH LICENSE FOR WHICH JOB? 


The THIRD CLASS radiotelephone license is of value primarily 
in that it qualifies you to take the second class examination. The 
Scope of authority covered by a third class license is extremely 
limited. 

The SECOND CLASS radiotelephone license qualifies you to 
install, maintain and operate most all radiotelephone equipment 
except commercial broadcast station equipment. 

The FIRST CLASS radiotelephone license qualifies you to 
install, maintain and operate every type of radiotelephone equipment 
(except amateur) including all radio and television stations in the 
United States, its territories and possessions. This is the highest class 
of radiotelephone license available. 


GRANTHAM TRAINING PREPARES YOU 

The Grantham Communications Electronics Course prepares you 
for a FIRST CLASS F.C.C. license, and it does this by TEACH- 
ING you electronics. Each point is covered simply and in detail, 
with emphasis on making the subject casy to understand. The 
organization of the subject matter is such that you progress, step- 
by-step, to your specific objective — a first class F.C.C. license. 


CORRESPONDENCE OR RESIDENCE CLASSES 


Grantham training is available by correspondence or in resident 
classes. Either way (residence or correspondence), we train you 
quickly and well—no previous training required. Even a beginner 
may qualify for his first class license in a relatively short time. 


RESIDENT CLASSES HELD IN FOUR CITIES 


To better serve those students who wish to attend resident 
classes, Grantham School of Electronics offers DAY and 
EVENING classes in four different cities— Los Angeles, Seattle, 
Kansas City, and Washington,D. C. The same rapid course in 
Е.С. С. license preparation is conducted in all four locations. 
If you are interested in attending a DAY or EVENING class, 
indicate the city of your choice in the coupon below, and mail 
the coupon to Hollywood for free information. There 15 no 
obligation of any kind. 


GRANTHAM 


SCHOOL OF ELECTRONICS 
LOS ANGELES • SEATTLE - KANSAS CITY - WASHINGTON 


1505 N. Western Ave., Los Angeles 27, Calif. ....HO 7-7727 
408 Marion Street, Seattle 4, Washington. ...... MA 2-7227 
3123 Gillham Road, Kansas City 9, Mo. ......... JE 1-6320 
821—19th Street, NW, Washington 6, D.C. ......ST 3-3614 


Accredited Member of the 
National Home Study Council 


MAIL COUPON NOW —NO SALESMAN WILL CALL => |. 
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This booklet 


This free booklet gives 
details of our training 


Е:6.6. 
for ONE future. 


7 Р 7 ГР ГГ Uy 
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Upgrade Your Income with a First Class 


F. C. C. LICENSE 


HERE'S PROOF... 


that Grantham students prepare for F.C.C. examinations in a 
minimum of time. Here is a list of à few of our recent graduates, 
the class of license they got, and how long it took them: 

License Weeks 
Gary DeLeo, 9219 N.E. 76th St., Vancouver, Wash. .... Ist 12 
Dennis P. Miller, 416 W. Oak St., Alexandria, Va. ...... ist 12 
Cecil C. Hironimus, 113 Berwick Rd., Johnstown, Pa... Ist 12 
Max D. Reece, 4222 Fremont Ave. N., Seattle 3, Wash... Ist 20 
Robert Benns, 3802 Military Rd. N.W., Washington, D.C. lst 12 
Jon M. Martin, 7913 Sausalito Ave., Canoga Park, Calif. Ist 24 
Kline H. Mengle, 401 Granville Dr., Silver Spring, Md. . lst io 
Gary D. Burnard, Johnson Rd., Kirkwood, RD #1, N. Y. 1st 


YOUR Е. С. C. LICENSE 


IS U.S. GOVERNMENT EVIDENCE OF 
YOUR KNOWLEDGE IN ELECTRONICS 


a a i i ee a ee eee eee 


(Mail in envelope or paste on postal card} 


С: То: GRANTHAM SCHOOL OF ELECTRONICS 


NATIONAL HEADQUARTERS OFFICE 
1505 N, Western Ave., Hollywood 27, Calif. 


1 

1 

1 

1 

| 

| 

| Gentlemen: 

| Please send me your free booklet telling how | can get my com- 
{ mercial F.C.C, license quickly. | understand there is no obligation 
| and no salesman will call. 

! 

| Name Age 
l 

| 

| 

| 

l 

i 

l 


Address 
City 


State: 0 Ses 


| am interested іп: [|] Home Study, — [ ] Kansas City classes 


BLA 
[] Washington classes 


—————À 


[C] Los Angeles Classes, — [7] Seattle classes, 


Hp T cU SR ME NEA E С 2. 
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how often | 


could you 
have used... 


Handy as an extra 
hand or helper. | 
Clamps lightly M 

or tightly ...for M 


moments or minutes. 


i 


two-position 
snap-lock 


slim, serrated jaws 


Outreaches, out-holds needle-nose pliers. Hardly ` 
a spat too small for it. Approx. 6" long. Dozens 
of uses: Holds and positions wires for soldering 


vetrieves small parts from inaccessible places 
.. it's a heat sink. Two-position snap-lock won't 
Slip, yet releases with a twist of the fingers. All 
stairless steel — precision machined and tem- 
pered for smooth action and years of service. | 


2 Models: No. 43H curved nose and No. 42H 
straight — Ask your distributor to show 
you Xcelite Seizers today. 


XCELITE, INC., 10 Bank St., Orchard Park, N. Y. 
Canada: Charles W. Pointon, Ltd., Toronto, Ont. 
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(Continued from page 14) 


Electronic Highlights of 1962 


Space electronics was top dog in 1962. It 
backed up every missile, rocket and satellite 
launching. It put ovr astronauts into space, and 
brought them back again. It fired the rockets, 
kept them on course, reported on conditions in- 
side the craft and gave second-by-second contact 
with the men aboard the manned flights. Telstar 
| is a perfect example of electronics in space. 
That little globe circling the earth is crammed 
full of electronic devices. 

Computer electronics ran a very strong sec- 
ond. More and more reliance was placed by busi- 
ness on computers. They took care of inventory, 
billing, records and payroll. Airlines used com- 
puters to keep track of available seats. And your 
bank now uses computers to keep tabs on your 
checking account. (That's what that special num- 
ber along the bottom of your checks is for.) 

Medicine had an important year, too. Elec- 
tronic devices to take the load off a weak heart 
and to restore proper operation to a fluttery one 
went into full-scale use. Computers showed up as 


diagnostic devices. Even the laser was intro- 


duces as a new tool for eye surgery. 


JANUARY 


Laser in Surgery. Laser device called а 
retina coagulator was used to treat eye tumor. It 
produces for an instant a spot of precisely located 
intense heat which burns out tiny pieces of unwanted 
tissue. (March, page 6) 

Atomic Weather Station. Atomic energy 
powers an automatic weather station, buried in the 
snow and ice of the Arctic, that reads barometric 
pressure and wind speed. Radio transmitters relay 
this data to manned stations in more accessible 
areas. (May, page 6) 


FEBRUARY 


Machine Reads Script. 1f the writer observes 
base and guide lines, uses no capitals and writes 
legibly, there are machines that will read his writing 
with 90% accuracy. (April, page 6) 

Doctors Use Sniperscope. Not to see in the 
dark, but to see through a patient’s cornea if it has 
become opaque. Normally, the patient can’t see 
out and the doctor can’t see in. (April, page 12) 


MARCH 


Secret Radio Transmission. You scramble 
the transmission with a discrete frequency synthe- 
sizer. With this device, both transmitter and receiver 
jump from frequency to frequency, apparently at 
random ond always in step, rendering eavesdrop- 
ping impossible. (May, page 6) 

Radio Sounding Measures Ice. Thickness of 
Arctic glaciers can be measured with radio waves. 
The signals are beamed down through the ice, 
reflect off underlying soil and return to a receiver. 
As with radar, the time it takes for the signal to 
return indicates the thickness of the ice. (May, page 
6) 


APRIL 


Satellite Earth Station. Andover, Me., is the 
site of the first Earth Station for handling communi- 
cations traffic via satellites. A 340-ton rotatable 
antenna horn sits inside a protective radome, 16 
stories tall. (June, page 6) 

Human Electric Plants. Medical researchers 
suggest implanting piezeoelectric crystals inside the 
human body, near muscles, to supply power for 
medical instruments normally implanted in the body 
—heart Pacemakers and nerve stimulators. (June, 
page 6) 

Luminescent Decade Counter. Specially 
built luminescent panel replaces the familiar num- 
eral display tube. (June, page 12) 


MAY 


Report Cards by Computer. At least one 
high school started using a computer to process 
report cards. Big time saver for teachers, although 
they still must supply the grades to the computer 
that makes out the cards. (July, page 6) 

Conelrad on the Way Out. Present system 
called unnecessary by Defense Department. Will be 
replaced by a more effective arrangement. (July, 
page 6) 

TV Pix Bounced Off Echo. First TV image 
to travel via satellite relay. Station doing the re- 
laying was the reflective coating on the surface 
of Echo 1, a passive space satellite. (July, page 8) 


JUNE 


Voiceprinting for Identification. Voice spec- 
tograms show that a voice pattern is a very indi- 
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In the home, developments were too numer- 
ous to describe. FM stereo brought sound in depth 
over the air waves to every home equipped to 
receive it. lt is responsible for a tremendous 
growth in the number of FM stations and pro- 
duction of FM receivers. TV saw lighter-weight 
sets—even transistor portables that sit in the 
palm of a hand—and a general resurgence in 
small-screen portables. Remote-controlled TV was 
everywhere and almost everyone, it seems, bought 
a CB transceiver. Electronic refrigerators that 
moving parts appeared. Electrolu- 
minescent lighting became readily available. And 
much, much more. 

All around vs electronics has been on the 
The first 
launched and proved highly successful. Laser 
beams were being 


have no 


move. 


communications satellite was 


used for everything from 
communications to machining diamonds. 

If electronics continue at its present rate— 
and there is no reason why it shouldn‘t—it will 
soon become the single most important factor in 
everyday life. 


vidual thing. It may some day replace fingerprints 
as the major identification method. (August, page 6) 

Electronic Refrigerator, No moving parts to 
wear out in this unit. Electric current is passed 
through thousands of semiconductor junctions. One 
side of the junction gets hot, the other side cold. 
You may not be seeing much more of that refriger- 
ator repairman! Can also be used in air conditioners. 
(August, page 8) 


JULY 


Pay TV Test. First large-scale over-the-air 
test in Hartford, Conn. Picture and sound are elec- 
tronically scrambled so only subscribers with proper 
де can tune in programs. (September, page 

Light-weight TV Picture Tubes. New proces- 
ses result in big weight savings. Thick, heavy safety 
glass replaced by thin, tough, lightweight laminated 
plastic. (September, page 8) 

First Communications Satellite in Orbit. 
Makes intercontinental TV and radio a reality. Total 
of 30 to 40 satellites will be needed for full 24- 
50)" world-wide communications. (September, page 

,Uhf on All TV's. it became law when the 
President signed the bill requiring all new TV's 
to be equipped with uhf tuners. Actual effective 
date probably will be 1964. (September, page 6) 


AUGUST 


, Gaseovs Masers Announced. Five types, each 

using a different gas mixture and operating at 
different frequencies. They deliver coherent light 
output at frequencies ranging from visible light into 
the far infrared. (October, page 6) 
ў Radar for Moon Landing. Velocity measur- 
ing device is accurate to 0.1 foot per second. This 
is vital since as little as a 40-foot-per-second 
decrease in velocity from 34,830 feet per second 
can mean never getting to the moon. Yet 90 feet 
a second too fast will cause the craft to overshoot 
the moon. (October, page 8) 


SEPTEMBER 


Magnetic Glass. Optically transparent, this 
glass reacts to a magnet like a piece of iron or 
steel. It should find many uses in thermomagnetic 
devices, transformer cores, laser modulation and 
space applications. (November, page 6) 

allium Arsenide Laser. Direct conversion 
of electricity into narrow-band light is now possible. 
When an electric current is fed through a gallium 
arsenide diode, infrared light is emitted from the 
junction in the device. (November, page 8) 

Nuclear-Powered Lamp. Used for railroad 
switch service it will run for 10 years. Has no 
bulbs, cables or batteries, and no electrical energy 
is produced or used. (November, page 16) 


OCTOBER 


Microscopic Microphone. A solid-state trans- 
ducer that makes an excellent ultra-miniature micro- 
phone. Some versions are so small that they must 
be viewed under a microscope. (December, page 6) 

Space Radio Blackouts Halted. Radio 
silencing during spacecraft re-entry from orbit may 
be circumvented by high-power millimeter-wave 
transmission. Such signals might be able to penetrate 
the heat-induced ion shield that forms during 
re-entry, blanking out normal radio transmitters. 
(December, page 10) END 


RADIO-ELECTRONICS 


Nothing fits all your CB needs 
like Hallicrafters' versatile 


new transistorized CB-5 


Fj BINE 
HHK (117 


Wherever and however you use citizens band, no transceiver made gets around with 
the effortless efficiency and consistent high performance of the new CB-5. 


A fraction over 3 inches high, 10 inches wide and 8 inches deep, its 18-transistor 
design solves all normal space problems in mobile or airborne use. It has no vibrator 
of course, and you can operate it all day with less battery drain than it takes to 
start your engine once. 


A slim, matching pedestal will furnish AC power for base operation. And for carrying 
between "stations," it weighs just 634 pounds. 


For occasional portable use, an inexpensive 12-volt battery works out fine; but 
we've also designed a highly-efficient rechargeable battery pak accessory, in case 
you're serious about it. (There'll be a tone-coded squelch accessory, too, in the 
near future.) 


Specifications? Here are a few: 5 watts in; 10096 modulation capability; 6 crystal- 
controlled channels; 1 uv sensitivity for 10 db. S/N ratio; 45 db. adj. channel rej.; 
PTT ceramic mike; 6 kc. selectivity at 6 db.; 18 transistors, 9 diodes, 3 instant-heat 
transmit tubes. Price: $199.95; accessories optional at extra cost. For full details, 
talk it over with your Hallicrafters dealer or drop us a line. 


Т ДС Prae y a eur 


5th & Kostner Aves., Chicago 24, Ill. 
Overseas Sales: Contact Export Department, Hallicrafters. Canada: Gould Sales Co., Montreal, P. Q. 
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ES 


NEW VELOCITONE MARK Il 
why it's the finest stereo cartridge 
you can use with your record changer 


It isn't as if the new Mark II won't work wonders with your transcription turn- 
table and arm. That it would. But, matching a cartridge to a record changer is 
the far more challenging problem. It's a tougher nut to crack. 

Here are some of the problems. You can sclect one of those ultra-high-compliance 
magnetic cartridges that track at a gram or two. Now what? 

Says Joe Marshall, noted authority in the January, 1962, issue of High Fidelity: 
“An attempt to reduce needle pressure with an arm not designed for low needle 
pressure will usually result in high distortion due to loading the needle with the 
mass and friction of the arm." 

And in the April 7, 1962, issue of Opera News, Conrad Osborne observes: “The 
thing to be sure of when seeking а new cartridge is that the compliance . . . suits 
the characteristics of your tonearm. A cartridge with extremely high compliance 
will not necessarily turn in better performance with arms on changers, or with 
manual turntable arms requiring fairly heavy stylus pressure...” 

Now let's take a look at the Velocitone Mark II. Compliance: 5.5 x 10-6 em/dyne, 
designed to track at from 2 to 4 grams. Perfect! Also because it is a ceramic 
transducer, you can play it with an unshielded motor—in an intense magnetic 
field—without a trace of magnetically induced hum. Fine! But, how about fre- 
quency response, output, channel separation? How does it perform? 

The usable response of the Mark II extends from 20 to 20,000 cycles — +1db to 
17,000. And it has better than 30db channel separation. What's more, it is sup- 
plied with plug-in, matched equalizers so that it functions as a constant velocity 
transducer, and can be fed directly into the ‘magnetic’ phono inputs of any stereo 
preamp. Universal terminal plug eliminates soldering to arm leads. 

Its output is in the order of 11mv per channel. You can 
operate your amplifier with lower gain settings and 
with less power, resulting in improved signal-to-noise 
ratio, lower distortion. What more could you ask? 
The Velocitone Mark II is priced at $22.25 with two 
0.7-mil diamond styli; $19.25, diamond/sapphire; 
$14.75, dual sapphire. Ask your hi-fi dealer to show 
you and demonstrate the new Velocitone Mark II. 


SONOTONE CARTRIDGES 


Sonotone® Corp. * Electronic Applications Div. © Elmsford, N. Y. Canada: Atlas Radio Corp.. Ltd., Toronto 


Cartridges © Speakers © Tape Heads * Microphones * Electron Tubes * Batteries ® Hearing Aids 
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Correspondence 


Improves Laurent Amplifier 
Dear Editor: 

I built the 40-watt stereo amplifier 
(20 watts per channel) that appeared on 
page 35 of the May 1961 issue. Once 
it was completed, I had some trouble 


| with excessive hum. The first two of the 
| following modifications eliminated the 


hum. The third item makes it possible 
to balance the output stages. 

1. Insert a 2,000-ohm '%4-watt pot 
across the 6.3-volt heater winding of 


Fig.l 

the power transformer, grounding the 
arm (Fig. 1). 

2. Remove RI (10 ohms, !2-watt) 
It causes a ground-hum feedback loop 
between the preamp and basic ampli- 
fier. 

3. Change R16 from 150 ohms 5 
watts to 125 ohms 5 watts and add a 


DC VOLTS 


RIS 
125/5W 


Fig.2 


series 50-ohm 4-watt pot and two volt- 
age jacks (Fig. 2). 
VINCENT N. MCLAUGHLIN 


| Grosse Ile, Mich. 


[Some of these changes may not 
improve all units. The 10-ohm resistor, 
for example, was intended to reduce 
possibility of hum.—Editor] 


Conductors Opaque? 
Dear Editor: 

In your October issue's "Inventors 
of Radio" by Dexter S. Bartlett, he at- 
tributes to James Clerk Maxwell, the 
mathematical seer of radio, this state- 
ment: 

*Conductors of electricity must be 
opaque to light." 

I do not recall whether or пої 
Maxwell actually made such a state- 
ment, but it obviously does not hold 
water—or for water: 

a. Salt water as well as acidulous 

solutions of it are transparent, 
yet they are conductors of elec- 


RADIO-ELECTRONICS 


Learn RADIO TEL 
ELECIIRONIGS 


by Practicing at Home 
in Your Spare Time 


Electronics is the outstanding career field of 
the 1960's. There are more better-than-aver- 
age opportunities in Electronics than in any 
other field —openings for which you could 
qualify through NRI training. Thousands of 
men like yourself have stepped up to good 
money in Industrial Electronics, Radio and 
TV Broadcasting and Radio and TV Servicing 
with NRI training. 


Make More Money Soon 


If you decide to be a Radio-TV Service techni- 
cian, NRI training can help you step up your 
income soon after you enroll. We show you how 
to apply your knowledge to make extra cash in 
spare time doing Electronic repairs or servicing 
radios and ТУ sets for friends and neighbors. If 
desired NRI assists you in job placement when 
you're ready. In short, whatever branch of 
Electronics you select, NRI is well qualified to 
help you grow in your new career . . . in useful- 
ness, in prestige, in monetary gain. 


Train With The Leader 
n» 


NRI is America's adeat and largest home- зага 
Radio-TV, Electronics training school. For 
nearly half a century NRI has maintained the 
confidence and respect of students, graduates 
and the Electronics Industry by constantly sup- 
plying practical, complete, up-to-date home- 
study training at a cost most everyone can 
afford. Read the capsule descriptions of NRI 
courses on the other side of this page. Then, mail 
the postage-free card today for the FREE NRI 
CATALOG. National Radio Institute, Wash- 
ington 16, D. C. 


Equipment You Get Makes 
Training Faster, Easier 


NRI 


The NRI “train-by-doing” method, using special training equipment, is the 
time-proved way to assure advancement or to turn your hobby into a new and 
profitable career in the fast-growing field of Electronics. All NRI courses, except 
FCC License training, includes special equipment at no extra cost. You build 
circuits and work experiments. Theory you study comes to life in an interesting, 
easy-to-grasp manner. NRI catalog pictures and describes equipment you get. 
Mail the postage-free card for more facts about NRI training and opportunities 
awaiting you in Electronics, Radio-TV. 


Turn Page For Facts On NRI Courses » 
Cut Out and Mail —No Stamp Needed 


NATIONAL RADIO INSTITUTE en 2 


| 

WASHINGTON 16, D. C. RF A 
Please send me your Electronic, Radio-TV catalog Те mazing 
Field of 


without cost or obligation. I am interested in the course 
checked below. (No salesman will call. PLEASE PRINT.) 


D FCC License 


Г] Mobile Communications 


D Industrial Electronics 
Г] Radio-TV Servicing 
Г] Math for Electronics 0 Aircraft Communications 


Г] Communications (Complete) 0 Marine Communications 


Name Age 
Address 
City Zone State 


ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL  ' “ome gro 
Approved for Veteran's under Korean GI Bill 
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PICK THE CAREER YOU WANT 


IN THE WONDERFUL FIELD OF ELECTRONICS 
TRAIN AT HOME WITH THE LEADER 


INDUSTRIAL ELECTRONICS 


Prepare for a career as an Elec- 
tronic Technician in industry. 
business, government, the mili- 
tary, with this NRI course in 
Electronics— Principles, Prac- 
tices, Maintenance. Computers, 
telemetry, automation, missiles. 
rockets all employ the same 
basic principles . . . and that is 
what this NRI course stresses 
with illustrated lessons, special 


training equipment. 


TV-RADIO COMMUNICATIONS 


In the NRI Communications 
course you get actual experience 
as NRI prepares you for your 
choice of Communications fields 
and an FCC License. Com- 
mercial methods and techniques 
of Radio and TV Broadcasting; 
teletype; facsimile; microwave; 
radar; mobile and marine radio; 
navigation devices; FM stereo 
multiplexing are some of the 
subjects covered. You work with 


TELEVISION-RADIO SERVICING 


(INCLUDES COLOR TV) 
NRI's time-tested course in 
Servicing not only trains you to 
fix radios, TV sets, hi-fi, etc., 
but also shows you how to earn 
spare-time money starting soon 
after enrolling. Fast growth in 
number ofsets, color- TV, stereo, 
means money-making oppor- 
tunities in your own spare-time 
or full-time business or working 
for someone else. Special train- 
ing equipment included. 


FCC COMMERCIAL LICENSE 


d Z9 For men with Radio-TV expe- 


rience who want to operate or 
service transmitting equipment 
used in broadcasting, aviation, 
marine, microwave, facsimile or 
mobile communications. A Serv- 
ice Technician is required by law 
to have an FCC License to work 
on C-Band, other transmitting 
equipment. From Simple Cir- 
cuits to Broadcast Operation, 
this new NRI course trains you 
quickly for your Government 


special training equipment. exams. 
ALSO: Special courses in Mobile Communications; Aircraft 
Communications and Guidance; Marine Communications; 


@SEE OTHER SIDE ШК ever a 
—-————————————————————————- Today, а career in Electronics offers unlimited oppor- 
| tunity. Job counselors advise, ‘‘For an interesting 


i t | career, get into Electronics." The National Associ- 
NO. 20-R | ation of Manufacturers says, “There is no more in- 


(Sec. 34.9, P.L.&R.) 


| teresting and challenging occupation in American 
Washington, D.C. 


| industry." 


 —— —À 
= 


When you train for a career in Electronics through 
NRI home-study methods your home becomes your 
classroom, and you the only student. You pick your 
own study hours, study when you want, as long as 
you want. No need to give up your job or go away to 
school. And there are no special requirements of pre- 
vious Electronics experience or education. Train 
with the leader. Your NRI training is backed by 
nearly 50 years of success. Mail the postage-free 
card. National Radio Institute, Washington 16, D.C. 


q Mail Postage-Free Card 


BUSINESS REPLY MAIL 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 


POSTAGE WILL BE PAID BY 


N R l National Radio Institute 


3939 Wisconsin Avenue 
Washington 16, D.C. 
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tricity; every automobile stor- 
age battery testifies, if mutely, 
to these facts. 

b. Molten glass is also transparent 
and conductive. 

с. Photoconductive cells could not 
operate unless they had both 
these characteristics. 

B. F. MIESSNER 
Miami Shores, Fla. 


Crossup on the Crossover 
Dear Editor: 

Paul W. Klipsch's comments, in his 
letter in the November 1962 issue, on 
my article on crossover networks, are 
much appreciated. Mr. Klipsch appar- 
ently had in mind the simpler 6-db-per- 
octave network, whose phase shift is 
indeed 45? per channel, resulting in a 
90? phase difference between the two 
outputs. In that case, speaker polarity 
will not matter since the two speakers 
can never be either in or out of phase. 
The network discussed in the article, 
however, was of the 12-db-per-octave 
type, which has a phase shift of 90? 
per channel, or a 180? phase difference 
between the two outputs. 

Mr. Klipsch's point regarding the 
effect of acoustic path lengths on phas- 
ing is well taken. At 2,340 cycles a dif- 
ference in path length of only 2.82 
inches will result in a phase shift of 
180°. Granted that the human ear can- 
not detect phase, it can detect ampli- 
tude and, therefore, cancellation due to 
out-phasing. 

BasiL BARBEE 
Nacogdoches, Tex. 


We're Sorry 
Dear Editor: 

Mr. Barbee did me the honor of 
sending me a copy of his letter in an- 
swer to my criticism. I admit with re- 
gret that I did not do as much for him 
in mine. 

Mr. Barbee points out that his net- 
work is clearly a 12 db per octave slope, 
and I criticized it on a basis of it being 
a 6 db network. Thus I have to admit 
I just didn't read it carefully—I 
Skimmed rather than scanned. 

[The editors must confess at this 
point their own contribution to the 
confusion. On the cover of the August 
issue, the crossover was described as a 
6 db per octave unit. This may have 
started the whole thing.] 

Further, what Mr. Barbee says of 
polarity reversal would be true for 
coaxial-coplanar speaker elements. In 
this, again, I was thinking of horns 
rather than direct radiators where horn 
lengths would differ and produce a de- 
lay difference. 

Preference for 6-db networks has 
led me to their adoption for most appli- 
cations, and here again I judged on a 
basis of what was most familiar to me 
rather than what I should have read 
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critically. 

Using 6-db networks and horns 
differing some 20 inches in length, po- 
larity reversal does not produce a sig- 
nificant difference in sound, as judged 
by numerous observers. 

PAUL W. KLIPSCH 
Klipsch & Associates Inc. 
Hope, Ark. 


Modified Meter Saver 


Dear Editor: 

Tony Karp's meter saver (October 
1962, page 34) is an excellent device 
for any shop, and its design is pri- 
marily suited to portable or separate 
equipment units. 

Protection by shorting alone might 
result in damage elsewhere. The follow- 
ing modification may be handy in a 
built-in or meter panel unit. 

Jack J at the left of the schematic 
on page 34 connects to the terminals of 
the meter it is intended to protect. All 
currents are fed to the vtvm or vom 
meter through its probe. Excessive cur- 
rents trigger the 2N1213, closing the 
relay and shunting the meter. But, for 
added protection, I suggest using the 
unused relay contact to break the probe 


circuit. When not actuated, the relay | 


would complete this circuit. 

This will protect meter multipliers 
against burnout or changed values due 
to overloading. In a vtvm or vom, you 
could break the lead between the selec- 
tor switch and the meter. 

ERNEST Lukis 
Tyler Electronics Co. 
Bronx, N. Y. 


More Headphones 
Dear Editor: 

I have just read with avid intcrest 
the article by Joseph Marshall in the 
October issue. You are to be compli- 
mented on an excellent article covering 
the growing field of private-listening 
stereo program material. It was surely 
to our chagrin that we did not find our 
excellent headsets among those listed. 

Since you may not be aware of our 
well recognized products in this field, I 
have attached our product literature on 
the wide-range  flat-response stereo 
Dyna Twin and on the Stereo Twin, our 
latest product for the hi-fi listener. 
From the recognition it has received, 
we feel the Stereo Twin is fully competi- 
tive with the products which you did 
show in your article. For example, our 
Stereo Twin is one of three listed in 
the latest Heathkit catalog. 

ROBERT L. SELL 
Assistant Vice President 
TELEX St. Paul 1, Minn. 

[We regret the omission of the 
Telex stereo phones. Readers who wish 
a spec sheet on the Telex Dyna Twin 
and Stereo Twin phones may get a copy 
by writing to Telex at the address 
shown above.—Editor] END 
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IT PAYS TO USE AEROVOX ! 


Let's face it...this radio-TV-electronics 
servicing business is a highly demandin 
business. Your customers demand goo 
Service at a fair price. Your work at the 
bench or on service calls requires skill 
and efficiency. The rapid pace of new cir- 
cuits and equipment demands time to 
keep up with the industry. And how well 
you know that time means money! That's 
why you can't afford costly callbacks or 
customer complaints due to premature 
component failures. When it comes to ca- 
pacitors, you know you can depend on 
Aerovox. You see, at Aerovox there's abso- 
lutely no compromise with quality. Since 
the early days of radio, Aerovox engineers 
have pioneered capacitor improvements. 
Take electrolytics, for example. Your 
Aerovox distributor stocks the most de- 
pendable and complete line of exact re- 
placement types in every rating e 

you need...a few of the most 

popular types are shown here, 

Get all the facts...ask him for a 

free copy of the new Aerovox TV 
Electrolytic Capacitor Replace- 

ment Guide AFG-462. >» é 


Il you demand the best—use 
AEROVOX ELECTROLYTIC EXACT 
REPLACEMENT CAPACITORS 


AFH TWIST- 
PRONG 
'LYTICS 


s ДЕКОМОХ 


CORPORATION 
DISTRIBUTOR DIVISION, NEW BEDFORD, MASS. 
Technica! Leadership— Manufacturing Excellence 


I 


8 


at 


Uncompromising engineering + moderate price = best buy 


р 


"b ы b MX Í FM BB 
415060 7.81808 = . 
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New Eico Stereo FM Multiplex Tuner ST 97 


Semi-Kit $99.95 


BUILDING THE БЕМІ- КІТ 

The two most critical sections, the front end and 4 
IF's through to the detector, are entirely pre-wired 
and pre-aligned for best performance on weak sig- 
nals (fringe area reception). 


For the third most critical section, the heart of the 
stereo demodulator, you simply mount and solder the 
components on a high quality circuit board. Pre- 
aligned coils eliminate all adjustments. The rest is 
non-critical and easily accomplished with the clearest 
pictorial drawings and most thorough-going step-by- 
step procedure in the industry. 


THE CIRCUIT 

the front end Consistent and reliable printed cir- 
cuit. Ultra-sensitive, stable, and low-noise. Wide-band 
design. Rugged plated steel! housing for protection 
and shielding. Meets FCC radiation requirements. 
Precise temperature-compensation for freedom from 
drift without AFC. AFC provided with defeat for con- 
venience. Indirect gear drive is backlash-free and 
eliminates possibility of microphony. 


the IF strip Four IF amplifier-limiter stages (all that 
will do any good) and an ultra-wide-band ratio detec- 
tor, all pre-wired and pre-aligned. Designed with the 
utmost practicality so that the simplest alignment 
is also the alignment for highest sensitivity and prac- 
tically lowest distortion. (Important to you if a serv- 
ice alignment is ever required.) Output is flat to the 
limit of the composite stereo signal frequency spec- 
trum to eliminate any need for roll-off compensation 
in the stereo demodulator. 


the stereo demodulator Ten stages for unequalled 
performance capabilities. EICO's brilliantly-engi- 
neered zero phase-shift, filterless detection circuit 


Wired $149.95 


(patents pending) eliminates loss of separation due 
to phase-shift in the stereo sub-channel before re- 
covery. Complete rejection of storecasting interfer- 
ence. Cathode follower driven, sharp cut-off 15kc low 
pass filters in each output channel. 


THE OPERATION 

Two slide-rule dials in a line: one, a station fre- 
quency dial with the famous EICO "'eye-tronic''& 
tuning-eye travelling along it to indicate the exact 
center of each broadcast channel; the other a log- 
ging dial with an automatic stereo indicator lamp 
travelling along it in tandem with the tuning-eye to 
oo when the station tuned in is Droadcasting 
stereo. 


THE LOOK 

Massive extruded aluminum panel and side rails, ex- 
quisitely brushed and anodized pale gold, with baked 
epoxy brown, perforated steel cover. 


PERFORMANCE 


Pre-production field tests brought back the report 
"Definitely a fringe-area stereo tuner," which is 
simply the meaning of our laboratory measurements. 
We know, for example, that full limiting is achieved 
at 10uV input signal, meaning that the low distortion 
and noise specifications (the full benefits of FM) 
will apply to all but the most distant and difficult-to- 
receive stations. The sharp selectivity you need when 
a tuner is that sensitive is here also (a strong local 
station and a low-power station 100 miles distant 
separated by only 0.4 mc, each had its own sharp 
tuning-in point on the dial). While signal levels as 
low as 2.5uV will produce phase-locking for full 
stereo separation, very strong local signals will pro- 


Includes Metal Cover AND FET 


duce no higher output from the FM detector than a 
10uV signal and will not be degraded in quality by 
overloading the stereo demodulator. Distortion is 
very low, both in mono and stereo, so that the sound 
you hear has that sweetness, clarity, and freedom 
from grating harshness that results from absence of 
disfortion. The stereo output signals are so clean 
that there is not a sign of the 19kc pilot carrier or 
the re-inserted 38kc sub-carrier visible on a scope 
presentation. 


SPECIFICATIONS 

Antenna Input: 300 ohms balanced. IHFM Usable Sen- 
sitivity: 3uV (30db quieting), 1.5uV for 20db quiet. 
ing. Sensitivity for phase-locking (synchronization) in 
stereo: 2.5 uV. Full limiting sensitivity: lOuV. IF 
Bandwidth: 280kc at 6db points. Ratio Detector Band- 
width: 1 megacycle peak-to-peak separation. Audio 
Bandwidth at FM Detector: Flat to 53kc discounting 
pre-emphasis. IHFM Signal-to-Noise Ratio: —55db. 
IHFM Harmonic Distortion: 0.6%. Stereo Harmonic 
Distortion: less than 1.5%*. IHFM IM Distortion: 
0.1%. Output Audio Frequency Response: --l1db 
20cps-15kc. IHFM Capture Ratio: 3db. Channel Sepa- 
ration: 30db. Audio Output: 0.8 volt. Output Imped- 
ance: low impedance cathode followers. Controls: 
Power, Separation, FM Tuning, Stereo-Mono, AFC- 
Defeat. Tubes: 1-ECC85, 5-6AU6, 1-6AL5, 1-12AT7, 
2-12AU7, 1-6D10 (triple triode), 1-0М70 (tuning-eye), 
1-EZ80 rectifier, 6 signal diodes, 1 neon lamp. 
Power Source: 117V, 60cps; 60 watts drain; extrac- 
tor post fuse. Size (HWD): 5%” x 15%” x 11%”. 
Weight 17 165. 


*Actual distortion meter reading of derived left or 
right channel output with a stereo FM signal fed 
to the antenna input terminals. 


= EICO, 3300 М. Blvd., 1.1.С. 1, N.Y. С " 
UNIVOOOINXCIZNDEEAD : greet ee es a as СЫ Transistorized l о PE catalog & | 
Sy л. ы reos Stereo/Mono 1 
eye - ie: ie ie. e е e © e 4-Track Г] Send new 36-page Guidebook to l 
— —— —— Tape Deck RP100 | HI-FI for which | enclose 25¢ for .: | 
70-Watt Integrated Stereo FM-AM Stereo Tuner ST96 (Patents Pending) Postage & handling. 3 
Amplifier ST70 Kit: $89.95 Wired: $129.95 Е ead = | 
Kit: $99.95 Wired: $149.95 Includes Metal Cover and FET н ты $29.95 | Name EP | 
Includes Metal Cover x FM Multiplex Rack Mount $9.95 l — PS 
трите оао aree зс сос а iso on — 21 
ТИШ es stags С e Ш А (Patent е | ety tome E 


Includes Metal Cover 


Over 2 MILLION EICO instruments in use. 
Most EICO Dealers offer budget terms. 


Cover Optionat $2.95 


Kit: $39.95 
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Radio-Electronics 


Hugo Gernsback, Editor-in-Chief 


TELEVISION AND SOUND 


... Future TV Instrumentation Will Change Radically... 


HEN daily programmed broadcast TV first started on 

Aug. 13, 1928, it was done over a regulation radio 

broadcast station, WRNY (326 meters), and W2XAL 
(short wave 30.91 meters). These stations belonged to the 
writer’s former publication Radio News. This was “The first 
regular, daily, television broadcast Service the world has 
known,” according to the September 1928 number of Radio 
News, The newspapers at that time—35 years ago—ran 
their first daily TV programs beginning August 21. 

The New York Times of Aug. 13, 1928, heralded the 
new event with a front-page story, of which the following is 
a Short excerpt: 


*. , . The television broadcasting scheduled to begin to- 
day will be made a part of WRNY's usual programs, 
Mr. Gernsback said. After a singer or other entertainer 
has finished, his or her face will be sent out over the air 
by television. Thus the schedule for the television will 
be the same as for the regular broadcasting of this sta- 
поп...” 


Note particularly that in 1928 TV had no sound—it was 
completely soundless. The picture in motion was there—as 
large as a postage stamp—but it ran in majestic silence. 

There are those critics today—and their number prob- 
ably runs into the millions—who look back to those halcyon 
and nostalgic days of 1928 television, and perhaps wish that 
the later accompanying sound had never been invented! In- 
deed, full TV and simultaneous emissions over a broadcast 
station did not evolve until 1931. 

It seems anachronistic to us that after 32 years of TV 
with sound, there has been so little improvement in the regu- 
lation modern TV receiver. For many years now we have 
had excellent high-fidelity reproduction, stereo and every au- 
dio improvement one could think of OUTSIDE of our TV 
receiver. 

But most television receivers still to a large extent re- 
main the "sound" stepchild of the industry! There are few 
commercial TV sets that have hi-fi equipment and sterco in- 
corporated in a single cabinet. 

It is only fair to state here that, up to now, the Federal 
Communication Commission has not allowed television sta- 
tions to transmit stereo audio. It is mainly for that reason 
that TV receivers have rarely been equipped with stereo. 

Last October, however, General Electric petitioned the 
FCC to allow stereo audio to be broadcast from TV stations. 
We hope the move succeeds. 

It is conceivable that the industry could soon bring out 
TV receivers with the most up-to-date sound equipment. Ad- 
mittedly, such high-grade musical instruments will not sell as 
readily as the present-day mass-produced “lame-ear” sets, but 
we honestly believe that there is a large and growing market 
for hi-fi, stereo TV today. We all agree that such sets will be 
expensive at first, but we are also sanguine that the public 
will buy them. If music lovers are avid for hi-fi and stereo 


JANUARY, 1963 


equipment, why should they not welcome it combined with 
a TV set? 

Admittedly, many attempts have been made in this di- 
rection. A few sets with multiple loudspeakers simulate hi-fi 
and stereo, but the experts tell us that they leave too much 
wanting. They also know that if the sound is a "live" broad- 
cast the quality, and therefore the placement of the musical 
instruments, must start at the TV station. 

One cannot receive a brilliant concert from a TV re- 
ceiver if the brilliance does not originate at the transmitter. 
Hence it would be useless to build expensive sound receivers 
if the stations did not reform their transmissions first. This 
scems elementary, but it is not the whole story. 

In our estimation we do not as yet possess the necessary 
instrument to judge scientifically the quality, the timbre, 
the brilliance, the sonority and the correct volume of the 
reproduced sound. Today, "we play it by ear." But most 
people's ears are far from perfect—hardly ever are both 
ears alike acoustically. Hence what is one music connois- 
seur's excellent reproduction is another's audio flatness. 

With today's advances in audio electronics, it should 
not be too difficult to design at reasonable cost a multi- 
audio-tester that does for audio what a modern automatic 
light-exposure meter does for a luxury camera, when held 
6 or 10 feet from the receiver. It is gratifying to note that 
steps in this direction have already been taken. 

At the present time, most of our TV receivers still have 
fixed loudspeakers. We can visualize à future TV cabinet 
with removable and mobile speakers at both sides behind 
normally concealed doors. Such loudspeakers with attached 
flexible cords could be extended from the cabinet and placed 
in the best locations for maximum performance. At least 
one manufacturer has marketed a TV-FM radio-phono con- 
sole with a similar arrangement. 

Another future requirement for loudspeakers will be 
their audio adjustability. Loudspeakers should be able to be 
adjusted to fit their environment. 

In the recently opened New York Philharmonic Hall, 
suspended from the ceiling are 214 six-cornered sound re- 
flectors, which can be raised or lowered to alter the sound 
characteristics of the hall. Conversely, the loudspeakers of 
the future high-performance TV receivers must be adjust- 
able audio-electronically to the гооп’ sound characteristics. 

No two rooms are alike audio-metrically. The ceiling, 
the walls, the floor, the furniture, the windows, the drapes, 
window shades, the placement of the receiver and loud- 
speakers, all are acoustic variables. For this reason, speakers 
must be placed and balanced for the optimum acoustic de- 
gree of the room. And this in turn requires a multi-audio- 
tester which we mentioned before. 

This may all seem complex and difficult to attain. 
We assure you it is not, once the right instrumentalities have 
been evolved. Correct and efficient engineering has always 
overcome apparently impossible tasks—it will do so in this 
instance, too. 

—H.G. 
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I, LIKE MANY OTHER AMATEUR PHOTOG- 
raphers, have trouble with F-stops and 
focal lengths. Solving simultaneous 
equations seems simple compared to 
the intricacies of computing F-stops 
from an exposure meter. 

Realizing that the camera is a 
mysterious and complex device to the 
layman, Kodak marketed a fully auto- 
matic still camera (called the Super 
Kodak 620) as early as 1938. It was an 
excellent piece of engineering, but had 
a price tag of $225. Actually the cam- 
era was 20 years ahead of its time. 

Much later, in 1956, Bell & Howell 
scooped the industry with a battery- 
powered electric-eye 16-mm movie cam- 
era, their model 200- EE. It was the first 
automatic movie camera. Its wide ac- 
ceptance led Bell & Howell to intro- 
duce, in 1957, the first fully automatic 
batteryless 8-mm eamera (model 290), 
priced at $169.95. Its mechanical dia- 
phragm was built to operate directly 
from the few microwatts supplied by a 
selenium photovoltaic cell. 


THERMISTOR а | ——— 


RESISTOR 


This amazing device cracked open 
the home movie market. It was ideal for 
an average family who wanted movies 
without having to cope with exposure 
meters and F-stops. 

Within a year of the introduction 
of the 290 almost every US movie cam- 
era maker had automatic or semi-auto- 
matic models on the market. One manu- 
facturer, Elgeet Optical Co., brought 
out an accessory lens with an automatic 
diaphragm for converting standard 
movie cameras to automatic operation. 
A unique automatic attachment was 
also produced by the Polaroid Corp. for 
their “60-second” cameras, when using 
ASA 3000 film. 

In 1958 simple automatic still 
cameras appeared, and again Bell & 
Howell was first with a camera in the 
$40 class, followed in 1959 by a mass- 
produced $29 camera called the Star- 
matie, produced by Kodak. 


How it works 
The simplest form of automatic- 
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Fig. 2— Typical automatic exposure device. The meter gear drives both iris gears to 


control the opening. 
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By DONALD L. STONER 


Electronic circuit sets correct lens 
openings automatically 


cameras 
that 


think 


COIL WOUND ON 


POINTER ALUMINUM FRAME 


UPPER 
CONTROL 


PERMANENT 


MAGNET IRON CORE 


scd i 


LOWER CONTROL 
SERING POINTED SHAFT 

FOR NEEDLE BEARING 
Fig. 1 — Current from photocell is 


passed through a moving-coil meter. 


exposure camera can be thought of as 
a glorified exposure meter in which the 
needle controls the iris opening. In a 
typical exposure meter, a selenium 
photocell sits behind a plastic or glass 
lenticular lens and baffle assembly. 
Light striking the cell generates an 
electric current. The stronger the light, 
the greater the current. This current is 
fed to a moving-coil meter (Fig. 1). 
Passing through the coil, it creates a 
magnetic field which repels the field pro- 
duced by the permanent magnet. The 
stronger the current, the higher the 
meter reading, as indicated by the 
pointer. The pointer is calibrated with 
a scale that indicates the correct F- 
setting for a particular film speed. 

In the automatic camera the move- 
ment of the meter coil controls the dia- 
phragm (Fig. 2). There are, of course, 
several varying mechanical designs but 
the method shown here is typical and 
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Fig. 3—Battery-powered motor adjusts the lens opening according to the amount 


of light falling on a photocell. 


illustrates the general principle. Two 
iris gears with teardrop-shaped slots 
provide the variable lens opening. The 
gears are supported on small precision 
jeweled bearings and are coupled to a 
high-torque meter movement. Note that 
the gears rotate in the same direction. 

The light entering the baffle hits 
the photocell, which generates an elec- 
tric current in proportion to the light 
intensity. The current passes through a 
resistor and thermistor and the meter 
coil. The coil rotates according to the 
current strength to move the two iris 
gears, which allow just the right 
amount of light to strike the film. The 
inertia of the two gears is carefully 
matched to the meter for stability even 
though the camera may be moved dur- 
ing exposure. Without this feature, any 
camera movement would cause the iris 
opening to drift or change size, causing 
a variation in exposure. The resistor is 
used to calibrate and match the cell to 
the meter. The thermistor compensates 
for temperature changes and their 
effects on the cell and copper-wire meter 
coil. It thus maintains correct exposure 
over the wide range of temperatures en- 
countered by outdoor photographers in 
winter and summer. 


An automatic shutter 


An interesting self-powered auto- 
matic-exposure device is produced by 
Polaroid as an attachment for its still 
cameras. An automatic shutter, it works 
on the principle of an air bellows. The 
rate of escape of the air controls the 
opening and closing speed. A selenium 
photocell actuates a vane which covers 
or uncovers (according to scene bright- 
ness) tiny holes through which the air 
escapes. 

When one considers the tiny cur- 
rent generated by the photocell, it is 
truly amazing that the automatic-ex- 
posure cameras work so well. Their per- 


formance is even more outstanding 
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when one looks at the range of illumi- 
nation the camera must accommodate. 
The maximum scene illumination 
(bright sunlight) is approximately 10,- 
000 foot-candles. The dimmest scene 
that can be photographed is determined 
by the maximum lens opening and the 
film speed. With typical movie cameras 
and average film speed, it may be ap- 
proximately 20 foot-candles. Thus the 
photoelectric control system must be 
able to handle a range of illumination 
between 20 and 10,000 foot-candles. 


Recent developments 


The “second generation” 8-mm 
electric-eye cameras, produced by Bell & 
Howell, have battery-powered motors to 
rotate the iris dises. As shown in Fig. 
8, the motor is connected in a form of 
servo system controlled by the light 
falling on a photocell. The lens iris is 
actuated through a gear train by a 
small battery-powered motor. Two elec- 
tric circuits drive the motor in either 
of two directions, causing the lens iris 
to open or close. The control mechanism 


Selenium photo- 
cells can be 
contoured to fit 
in any section of 
the camera. 
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is the simple exposure meter mentioned 
earlier. 

In this camera system, the needle 
moves to contact either of two platinum 
pins which act as a spdt switch to com- 
plete one or the other of the two motor 
circuits. The platinum contact pins are 
mounted on one of the gears used in the 
iris drive train so they straddle the 
control-mechanism needle. When the 
motor has driven the gear train and 
moved the lens iris to its correct aper- 
ture, the contact pins break contact with 
the control mechanism needle and the 
motor stops. This action takes place 
only when the starting button is actu- 
ated. In addition to controlling the cam- 
era mechanism, the starting button acts’ 
as a master switch for the motor cir- 
cuits. 

A third generation of electric-eye 
cameras is currently being marketed. 
These use the reflex principle—the scene 
is viewed through the lens opening. In 
addition, the cell which controls the iris 
setting "sees" this same scene. This 
eliminates the tendency of electric-eye 
cameras to adjust to overall illumina- 
tion rather than the subject. Such a 
third-generation electric-eye camera is 
the new Bell & Howell Director Reflex. 
Since much lower illumination levels are 
involved, a cadmium sulfide cell is used 
to control the system. This type of cell 
does not generate electricity, but varies 
resistance in direct proportion to illumi- 
nation. À typical eadmium sulfide cell 
might have a dark resistance of 1 
megohm and at 10 foot-candles would 
drop to 2,000 ohms. A small mercury 
battery, connected in series with the 
cadmium sulfide cell provides power for 
the iris control system. The reflex tech- 
nique makes it possible to incorporate 
zoom lenses in the automatic camera. 
Even though the field of view through 
the lens changes, as the lens zooms in 
or out, the cell is able to compensate for 
the changing illumination. 

Photocell-controlled cameras are 
not without disadvantages but there is a 
mounting trend toward incorporating 
this automatic feature into even the 
lowest priced units. As the mechanism 
becomes more sophisticated, automatic- 
exposure devices will be used on highest 
priced professional cameras. END 
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Completed unit includes an on-off 
switch not shown in schematic. 


TO MEET THE VARIETY OF APPLICATIONS 
for a remote-control 27.255-mc Citi- 
zens-band receiver, three options are 
offered in the circuit design and print- 
ed-board layout: First, it can be built 
as а three-transistor Citizens-band 
phone receiver. Second, by adding two 
transistors, a relay can be closed by a 
tone-modulated signal. Third, a tuned 
circuit can be added to prevent phone 
stations and off-frequency tones from 
closing the relay when used as a remote- 
control receiver. 

The heart of the receiver is a GE- 
M100 mesa transistor used as a super- 
regenerative detector (Fig. 1). Such a 
detector gives voltage gains in the or- 
der of 100,000 and rivals the best su- 
perhet receivers in sensitivity. Minimum 
discernible signal levels as low as 2 ду 
are not unusual, with 10 to 20 ду easily 
attainable. Unlike the superhet, selec- 
tivity is poor. This is the price paid for 
simplicity. 


* Manager, Application Engineering Semiconductor 
poe Dept., General Electric Co., Syracuse, 
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The transformer in the detector's 
collector circuit provides both impe- 
dance matching and quench removal. Jts 
leakage reactance and the 0.2-4f capaci- 
tor across its secondary form a low-pass 
filter which attenuates the 40-80-kc 
sawtooth quench voltage. Following the 
detector are two temperature-stabilized 
2N1694 audio amplifiers. Connect a 
single crystal earphone across V3's 
collector load for phone reception. Do 
not leave the phone in the circuit when 
relay operation is desired. 

The relay driver stage consists of 
two direct-coupled 2N404 p-n-p tran- 
sistors. The first transistor of the pair, 
V4, is not forward-biased and the pair 
are cut off when there is no audio sig- 
nal. When a tone-modulated carrier is 
picked up, V4 conducts, causing V5 to 
conduct heavily and pull in the control 
relay. Capacitor CIO keeps V5 con- 
ducting during modulation negative 
half-cycles. 

From V4's base to the positive sup- 
ply bus a block marked Z is indicated. 
This network consists of a parallel .005- 
af capacitor and а 5.600-ohm resistor 
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Fig. 1— Circuit of the 3-way unit. 
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5-transistor set is supersensitive 


By JOHN H. PHELPS* 


R1—2,000 ohms, 596 

R2—47,000 ohms 

R3—15,000 to 47,000 ohms 

R4, R8—10,000 ohms 

R5, R9—68,000 ohms 

Ró, R10—1,200 ohms 

R7, R11—5,600 ohms 

R12—820 ohms 

R13—33 ohms 

R14—5,600 ohms 

All resistors 1/10-watt 10% unless noted 

C1—470 pf (umf), ceramic 

C2—5 to 10 pf, ceramic 

C3—.01 uf, ceramic 

C4, C7, C9—1.-5 uf, miniature electrolytics 

C5—0.2 uf, ceramic 

C6, C8—25 uf, miniature electrolytics 

C10—0.1 to 1.0 uf, miniature electrolytic 

C11—.005 uf, ceramic 

C12—.002 uf, ceramic 

C13—2 pf, ceramic 

All capacitors 6 volts or higher 

BATT—4.5 volts (3 D-cells or equivalent) 

J—phone jack 

11—21 turns No. 26 wire on Cambion phenolic coil 
for printed circuitry No. SPC2-D-21. (11/16-inch 
winding length by 0.285-inch outside diameter). 
Tuning core X2172-D (3/16-inch diameter) for 20- 
50-mc range. Both coil form and core manufac- 
tured by Cambridge Thermionics Corp., 445 Con- 
cord Ave., Cambridge 38, Mass. 

12—750-uh unpotted toroid coil (Torotel, Inc., 5512 
E. 110th, Kansas City 37, Mo. No. U50-21 will 
resonate at about 1,300 cycles with .02-4f capaci- 
tor. Price—$6.30.) 

RFC—50 uh (National Co. R33-50) 

RY—spdt GEM relay, 100-ohm coil (Jaidinger Co., 
Chicago, 111.) Available at many hobby shops. 
T—primary, 10,000 ohms; secondary 2,000 ohms 

(Telex 7-42, Argonne TR-98, or equivalent) 
VI—GE-M100 (G-E) 
V2, V3—2N1694 (G-E) 
V4, V5—2N404 (G-E) 
Printed-cireuit board 
Antenna, 18-inch long wire 
Miscellaneous hardware 
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when no audio frequency selectivity is 
desired. For selective tone operation, 
the network consists of a .02-uf capaci- 
tor shunting a toroidal inductance of 
750 mh. This parallel combination reso- 
nates at approximately 1,200 cycles 
and audio tones appreciably removed 
from this frequency cannot close the 
relay. 


To build it 


To facilitate construction a print- 
ed-circuit board layout is shown in Fig. 
2. If you have never made your own 
printed circuits before, see “Photo- 
etched Circuits," by Richard Dorf, Ra- 
DIO-ELECTRONICS, December 1955 and 
January 1956; also "Making Printed 
Circuits Is Easy," by Tom Jaski, RADIO- 
ELECTRONICS, September 1955. 

Use a good rosin-core solder to 
solder components to the board. The 
low melting point solders are preferred. 
The lower melting point helps avoid 
damage to the conductors by overheat- 


Fig. 2—Use this ac- 
tual size pattern to 
make your printed 
circuit board. 


ing. During construction refer frequent- 
ly to the schematic in Fig. 1 and the 
parts layout photograph. The parts lo- 
cation photo shows all components ex- 
cept R12, which is hidden by the toroid 
coil, and the 2-pf antenna capacitor 
mounted on the bottom of the board 
directly from V1’s base to the antenna 
eyelet. 


Adjustments 


Although some latitude is allowed 
for capacitor and resistor substitution 
in the audio and switch stages, the ex- 
perimenter should stick to the transistor 
types shown and particularly the com- 
ponents specified for the superregenera- 
tor. If you cannot obtain RFC exactly 
as specified, C2 must be altered to pre- 
serve proper operation. The choke's dis- 
tributed capacitance, as well as its induct- 
ance, is part of the feedback circuit. In- 
ductance values ranging from 22 to 50 
ph should work if a ceramic trimmer is 
used in place of C2, to establish proper 
operation. The trimmer should have a 
minimum capacitance of 5 and a max- 
imum of 20 pf. 

You can check proper operation 
best with a scope and a well shielded sig- 
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nal generator. If elaborate test equipment 
is not available, listen to the character 


of the superregenerative hiss in a 
crystal headphone. If it is ragged or ab- 
sent, adjust the trimmer until you hear 
a smooth rushing noise. 

Under certain circumstances the 
noise produced and amplified by the 
superregenerative detector will spo- 
radically pull in the receiver relay. If 
this happens, reduce the value of C9. 
Values as low as .01 4f are acceptable. 
Select a transmitted tone above 1,000 
cycles. Reducing the value of C9 also 
sharpens the selectivity of the toroidal 
filler by rapidly attenuating frequencies 
below resonance. Adjust the relay to 
pull in at about 20 ma and drop out at 
10 ma. 

Motorboating or low-frequency os- 
cillation of the entire receiver is possi- 
ble if the unit is powered by weak cells. 
For garage-door openers, three D-size 
flashlight cells should give approximate- 
ly 1 year of operation. The readily 
avallable and inexpensive nickel-cad- 
mium cell is ideal since it has very low 
internal resistance and a long recharge- 
cycle life. Use four such cells in series. 

If motorboating persists, even with 
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good cells, switch either the primary or 
secondary leads of transformer T. 

The printed-circuit version of this 
receiver has been duplicated by a num- 
ber of individuals without difficulty and 
with uniformly good results. When the 
receiver is used to actuate motor drives 
for opening garage doors, brush type 
(universal) motors can create very high 
rf interference levels which may keep 
the relay pulled in as long as the motor 
runs. This may or may not be objec- 
tionable, depending upon the type of 
power relay used in the mechanism and 
the nature of the limit and safety 
switches. Induction motors have caused 
no trouble and are recommended for 
use with this receiver. END 


New Abbreviations 


Rapio-ELectronics is adopt- 
ing the modern abbreviation "pf" 
for "auf". (The "p" in this case is 
short for pico, meaning “very 
small.” Both the "p" and the “yu” 
represent 1077.) This abbreviation 
has been coming into more and 
more common use in the past year 
or two, and is especially handy for 
people who do not have the char- 
acter “н” on their typewriter key- 
board. 

We are also beginning to use 
"Q" instead of "V" to designate 
transistors. While usage has been 
split on this, “Q” is now used by the 
majority of American publications. 

Since much material is already 
set up in type, readers will probably 
see both sets of abbreviations side 
by side in the magazine for a few 
months, but ultimately the newer 
ones will prevail. 
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By JORDAN McQUAY 


Here comes the LASER 


What's new in the field of optical masers? 


A MAJOR ADVANCE IN PHYSICAL SCIENCE 
is the generation of coherent light 
beams by a new electronic device: the 
optical maser, or laser. These newly de- 
veloped electronic-optical devices prom- 
ise to advance and revolutionize the 
extremely high-frequency fields of radio 
and electronics technology. 

Potential uses of lasers are tre- 
mendous and breath-taking, with many 
bordering on science-fiction levels— 
but all are well within the realm of pos- 
sibility in the next 5 years: 

A light beam capable of handling 
100 million telephone calls, or a million 
TV channels. A light beam that can 
power satellites and other spacecraft, 
or map areas of the moon. A light 
beam focused to an intensity brighter 
than the sun. A pulsed beam that en- 
ables radar to track objects billions of 
miles away in outer space. A concen- 
trated light beam sufficiently intense to 
bore holes through metal—and even 
diamonds—in a few hundred microsec- 
onds. 

These and other advanced tech- 
niques are possible with the laser—an 
acronym for light amplification Бу 
stimulated emission of radiation. Also 
called an optical maser, it is an exten- 
sion of electronic techniques into the 
infrared and visible-light portions of the 
frequency spectrum (Fig. 1). 

Both masers and lasers are essen- 
tially energy converters, operating on 
similar principles. The maser operates 
in the microwave region; the laser in 
the infrared and visible-light regions. 

Both utilize the natural resonant 
frequency of electrons within an atom 
as a frequency standard. This means 
that they have very high stability insen- 
sitive to environment. 

In both masers and lasers, random 
energy is converted by atomic action 
into a stimulated, coherent, highly di- 
rectional beam. But of these two, lasers 
show greater promise for future appli- 
cations—exploring for the first time the 
use of optical frequencies for commu- 
nications and other electronic tech- 
niques. 

The optical portion of the spec- 
trum is a new and almost-unfamiliar 
region to those accustomed to thinking 
of frequency in terms of megacycles. 
Wavelengths are so short that the ang. 
strom (1 x 10:39 meter) is used to 
define these waves. 
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Fig. 1—The optical maser, or laser, operates in the 


boundary region between infrared and visible light. 


In this region, a typical optical 
maser operates at about 6,330 ang- 
stroms, or 470 teracycles (101? cycles). 
At longer wavelengths in the infrared 
region, typical lasers operate between 
11,114 angstroms (268.3 teracycles) 
and about 21,189 angstroms (137.1 ter- 
acycles), depending on the type of ele- 
ment used in each device. At least one 
recent optical maser worked in the 
visible (red) light region. 


Coherent waves 


Although resonance in crystals 
and other materials is often encoun- 
tered the most unusual characteristic 
of the laser is that oscillations are con- 
trolled and stimulated, by the device 
itself, so the output of light waves is 
coherent. This means the output is 
monochromatic, unipolarized and uni- 
phased. 

Light is produced whenever the 
atoms of certain substances are raised 
sufficiently in temperature. Such light 
—whether from incandescent lamps, 
fluorescent tubes or the sun itself—is 
not coherent. It is emitted in a random 
pattern, haphazardly in all directions. 
The many light waves interfere with 
each other and are diffused. As a result, 
the potential energy is dissipated to a 
large degree. But coherent light be- 
haves differently. 

Coherent light waves have travel- 
ing surfaces of constant phase moving 
in an extremely narrow beam. The am- 
plitude and phase of coherent waves 
can be specified closely. The frequency 
depends upon the active laser element. 

These coherent waves proceed in 
strict formation, closely obeying the 
ideal laws of optics. 
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Although laser outputs have an ex- 
tremely narrow beam width, they can 
be focused to even tighter beams. Un- 
der such controlled conditions, a laser 
beam spreads less than 2 feet in 1 mile. 
In comparison, sunlight would disperse 
as much as 100 yards. 

This permits wide-band commu- 
nications where—at least in theory—a 
1% bandwidth can handle over 100 
million TV channels simultaneously. 
And with sufficiently high power, lasers 
will permit communication over phe- 
nomenal distances through outer space. 

Much laser research is experi- 
mental. Only a few models are avail- 
able for commercial use, and they are 
expensive. But some idea of the poten- 
tial magnitude of lasers is indicated by 
the fact that over 500 Government- 
sponsored development contracts are 
now in existence in as many laboratories 
across the nation. 

Despite their many advantages, 
these coherent light waves have some 
important limitations. 

They cannot penetrate clouds, ad- 
verse weather or atmospheric condi- 
tions. They follow line-of-sight trans- 
mission paths—unless moved through 
optical type waveguides. 


Atomic energy 


Coherent optical waves are gen- 
erated and produced by harnessing and 
controlling the illimitable power and 
inherent frequency of atomic energy. 

Certain elements, such as uranium, 
lend themselves to the production of 
nuclear energy. And we know what 
that produces! 

In more peaceful pursuits, any of 
a relatively small group of solid-state 
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Fig. 3— Basic elements of typical laser. 


crystals or certain gases are also suitable 
for producing a more beneficial and 
useful type ofenergy: optical waves. 

The most successful crystalline 
substances have been the synthetic ruby 
—doped with any of several chemicals. 
Some of the gases are helium, neon, ar- 
gon, krypton and xenon. 

Thisis the way it works: 

Every atom of such an active ele- 
ment has certain characteristic energy 
levels. The lowest of these is the normal 
—or "at rest" energy level, at which 
the atom remains relatively undis- 
turbed (Fig. 2). 

When stimulated by an external 
source of rf or light energy—called a 
radiation pump—the atoms of the ele- 
ment absorb some of the energy and 
jump quickly to a higher energy level, 
where they remain in an "excited" state. 

This state is unstable and the atoms 
tend to return to their normal, “at rest" 
level. As they do so, they emit the ab- 
sorbed energy in the form of light 
waves at a frequency depending upon 


XENON FLASH LAMP COILS 


PARTIALLY 
REFLECTING 
ENO 


FLASHLAMP 
VOLTAGE 


TRIGGER VOLTAGE 


EXCITED LEVEL ОР ATOM Fig. 2— Energy 


levels of one atom 
in typical laser. 


INPUT ENERGY 


RUBY ROD 
I5 KV TRIGGER ELECTRODE 


Fig. 5—Intense 
radiation beam 
from crystal laser. 


the basic substance of the excited ele- 
ment. In a gas, these atoms collide with 
other atoms, causing further emission 
of light waves. 

So far this light emission is random 
and not coherent. 

But when this atomic process takes 
place in a resonant chamber or tube of 
critical dimensions and under carefully 
controlled conditions, the laser becomes 
a regenerative oscillator. Optical waves 
are stimulated and produce a magnified 
narrow-beam output. 


Basic operation 

In a typical arrangement (Fig. 3), 
the active element—whether crystal or 
gas—is contained within a tube. 

A mirror over each end of the tube 
makes it a resonant cavity. One of these 
mirrors, however, has a small trans- 
parent “window,” or may be very thin, 
so that a small portion of the light es- 
capes through it. 

The laser is pumped by either op- 
tical or electrical means. Then, as ex- 
cited atoms return from higher energy 
levels to their normal or "at rest" level 
light waves are produced. 

Reflected by the end mirrors, the 
waves move back and forth within the 
cavity, each time colliding with other 
excited atoms, and stimulating or in- 
creasing the production of light waves. 
All these light waves are in phase, 
which results in a major intensification 
of these waves along the resonant tube. 
Output is through the mirror at one 
end of the cavity. [For a more detailed 
description of optical maser action, see 
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ruby rod. 
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RADIO-ELECTRONICS, May 1961, page 
57.] The frequency of these oscillations 
depends on the atomic structure of the 
active element. 

There are two broad types of 
lasers: the crystal and the gaseous. 


Crystal lasers 

The active element of solid-state 
optical masers is a small crystal rod 
with silvered ends. It is pimped with 
white or green light from a spiral pho- 
toflash lamp surrounding the element. 

The most common type of crystal 
laser (Fig. 4) uses a synthetic ruby crys- 
tal of aluminum oxide doped with 
chromium. Applying a green pumping 
light of the right frequency causes the 
chromium atoms to jump to a higher 
level of energy. Returning to their nor- 
mal or "at rest" state, these atoms emit 
infrared light, which is trapped be- 
tween the silvered ends of the ruby rod. 
By stimulating emission in the resonant 
cavity, intense radiation (Fig. 5) is de- 
veloped along the length of the rod. 

Work is continuing along several 
broad fronts by many research organi- 
zations. Notable among these are 
Hughes Aircraft Corp., Bell Telephone 
Laboratories, Raytheon Co., American 
Optical Co., Sylvania and many others. 

The search for new active ele- 
ments has led to exhaustive experi- 
ments with new crystal compounds. 
Prominent among the crystals success- 
fully tested are calcium fluoride doped 
with dysprosium, samarium, thulium, 
neodymium, and even uranium. Also 
of potential merit are calcium tungstate 
doped with erbium, neodymium, hol- 
mium, thulium and other paramagnetic 
ions. 

New methods of exciting the ac- 
tive element of a crystal laser have 
been developed. And Raytheon has of- 
fered one of the first pulsed crystal 
lasers on the commercial market. 

An advanced type of optical ma- 
ser, capable of continuous operation, 
has been developed by Bell Telephone 
Laboratories (Fig. 6). The active ele- 
ment of this laser consists of two sub- 
stances grown together as one synthetic 
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Fig. 6—Crystal laser excited for 
continuous operation. 
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Labs 
crystal. Shaped like a trumpet, the 
bell of the device is pure aluminum 
oxide (sometimes called sapphire) 
which receives the pumping radiation 
and then acts as a "condenser". The 
shank of the trumpet is synthetic ruby 
—aluminum oxide doped with chromi- 
um. Laser action takes place in the 
shank, producing an intense beam of 
infrared light. Output is about 4 mw. 
Other advances in solid-state op- 
tical masers include increases in output 
power for crystal lasers plus new 
and diversified means of modulation. 
One new technique which is re- 
ported to multiply output power by 
about 1,000 times, has been announced 
by General Dynamics Corp. The laser 
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is surrounded by a strong nonuniform 
magnetic field, which forces the device 
to store up energy. When the field is re- 
moved, the laser releases the energy in 
a concentrate many more times power- 
ful than for a nonmodulated discharge. 

Another specialized application of 
the crystal laser is a sun-powered de- 
vice, proposed by the American Optical 
Co., which would permit direct use of 
sunlight to power a system for commu- 
nicating with satellites and other space 
vehicles (Fig. 7). 


Gaseous lasers 


Active element of most gaseous 
optical masers is a combination of inert 
gases—such as helium or neon—con- 


Fig. 7—Proposed 
sun-powered 
crvstal laser. 
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tained in a glass tube. This tube is 
pumped by a high-frequency signal of 
about 30 mc to change energy levels. 

When the atoms of one gas are ex- 
cited, they collide with atoms of the 
second gas. Energy is transferred in the 
form of infrared or visible light. In a 
resonant tube, the energy is stimulated 
to form a continuous high-energy beam 
of coherent light (Fig. 8). 

Output frequency depends upon 
the active elements—the inert gases. 
Helium-neon combinations produce vis- 
ible light of about 6,328 angstroms. 
Combinations of neon-oxygen as well 
as argon-oxygen produce light waves in 
the near infrared region of 8,450 ang- 
stroms. 
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Optical masers using a pure (noble) 
gas have also been developed by the 
Bell Telephone Laboratories. These 
produce a beam of coherent infrared 
radiation at more than a dozen wave- 
lengths between 16,900 and 21,890 
angstroms. Cesium has been used to 
generate beams of 71,180 angstroms. 

An important characteristic of this 
type of optical maser is that the output 
beam is several hundred times narrow- 
erthan the output of crystal lasers. 

The two types—crystal and gase- 
ous—tend to complement each other, 
since the gaseous laser is essentially à 
low-power device. The crystal laser, a 
high-power device, is particularly use- 
ful in pulsed applications—for radar 
and pulsed-code modulation (pcm) com- 
munication. 


Communications 

Using either pulse-code or con- 
tinuous-modulated CW, optical masers 
are particularly adapted to long-range 
communication—particularly in outer 
space. But for interstellar and inter- 
planetary communication, means and 
methods of modulation, which are now 
under development in research labora- 
tories. are needed. General Telephone 
Laboratories at Bayside, N. Y. (formerly 
Sylvania Labs), announces, for exam- 
ple. a modulation method based on fre- 
quency change. This FM approach “al- 
lows the lasers to be ‘tuned’ rapidly 
like a home radio set" (Fig. 9). 

For pulse-code modulation trans- 
mission or reception, a "traveling-wave" 
crystal laser that can amplify or in- 
tensify light waves directly has been 
developed by Bell Telephone Labora- 
tories. 

An intensified image of a suitably 
illuminated object at the input is re- 
produced in the output. The laser type 
device consists essentially of two ampli- 
fying sections with an isolator of lead- 
oxide glass (flint glass) between them. 
This material is transparent to light 
waves over most of the optical range. 
The “isolator” tends to absorb back- 
ward traveling waves and to transmit 
forward traveling ones. This is done by 
a disc of polaroid type material. This 
apparatus provides a gain of about 13 
db. But the amplifier has a bandwidth 
of about 100 kmc—as large as the en- 
tire spectrum of presently usable radio 
and microwave frequencies. 

Not all optical masers need be 
large or ponderous. At least one light- 
weight though low-power crystal laser 
has been developed—by the Bell Tele- 
phone Laboratories. Weighing only a 
few pounds, it is used for short-range 
communications and demonstration 
(Fig. 10). 


Radar applications 
In radar—for long-range surveil- 
ance, acquisition and tracking, and for 
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Fig. 9— Setup for modulating the laser beam. 


guidance and control of space vehicles. 
the optical maser is destined to shine 
the brightest. 

Both crystal and gas lasers are ex- 
tremely adaptable to most radar oper- 
ations, because they can be pulsed to 
achieve extreme peak power. Outputs 
greater than. 3 megawatts have been 
generated by the Army Signa! Corps 
and other research laboratories. 

One of the first laser radars was 
the Colidar (for Coherent Light De- 
tecting and Ranging) developed Бу 
Hughes Aircraft Co. (Fig. 11). A crvs- 
tal (ruby) laser provides light pulses, 
which are collimated by a lens and 
transmitted toward a distant target. 
Reflected light signals (echoes) are col- 
lected by a large telescope, amplified 
and processed to provide distance, ele- 
vation and other data. 


Bell Telephone Labs 


Fig. 10—Short-range laser сап he 
hand-held. 
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On a larger scale. MIT scientists 
at Cambridge, Mass, during 1962. 
used a Raytheon pulsed crystal laser and 
precise timing equipment to bounce 
signals off the moon—an old stunt for 
microwave radar, but a scientific “first” 
for the optical maser. Using a 12-inch 
telescope, transmitted laser pulses illu- 
minated a circle on the moon about 2 
miles in diameter, and then returned to 
earth. Each round trip took 2 seconds 
and was received weakly—but posi- 
tively. 

Optical masers fit perfectly into 
the special requirements of space ex- 
ploration and discovery—once the light 
waves penetrate the atmosphere of the 
earth. Supplementing conventional ra- 
dar applications, lasers could well 
bridge the gap between a manned 
spacecraft and a target vehicle as they 


approach a rendezvous point in space. 

Although such an application may 
be a few years away, a suitable radar 
exists today—developed by the Martin 
Co. Called the "suitcase" laser, it trans- 
mits and receives radar pulses at ranges 
up to 10 miles. The equipment weighs 
about 30 pounds. 

A military version of the same ra- 
dar is the "laser ranger," also developed 
by the Martin Co. Designed for rugged 
field use. the operator simply aims the 
portable device toward a moving 
ground target. presses a button and 
reads the distance to the target on an 
indicator panel. 


High-intensity beams 
The ability of optical masers to pro- 
duce coherent light beams of extremely 
high intensity is utilized in a number of 
ways. 
Using laboratory lasers, the Air 
Force has welded pieces of titanium-— 
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Hughes Aircraft Co. 
Fig. 1 1—Coherent light beam radar. 
Transmitter is above; receiver 
(telescope) below. 
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Fig. 12-——Laser is used in eye operation. 
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with no other source of power. And 
two pieces of hard-to-weld molybde- 
num and titanium have been fused by 
the American Optical Co. with a laser 
they developed. 

Raytheon has demonstrated the 
tremendous power of their laboratory 
laser by burning holes through a stain- 
less steel sheet 1/32 inch thick—in 2 
milliseconds. The same coherent light 
beam can ignite paper at a distance of 


15 feet. And a General Electric device | 


can blast through diamonds with a tem- 
perature of about 10,000°F. 

Already the laser has been adapted 
to the ophthalmologic area of medi- 
cine. Utilizing an intense laser beam, a 
new instrument called the laser retina 
coagulator is now successfully in use at 


the Presbyterian Hospital in New York. | 


The beam is used to cauterize small 


areas and even kill individual cells of 
the retina without the dangerous and 
penetrating effects of X-rays and gam- | 
ma rays (Fig. 12). 


Martin Co. 
"Suitcase" laser for short-range work. 


Other applications of the coherent 
light beams of optical masers are pro- 
ceeding in many laboratories. 


these experiments are concerned with 
developing a “death ray"—to divert 
enemy satellites in flight, or even to 
knock down intercontinental ballistic 
missiles. 

Such applications—and the optical 
maser, itself—are in their infancy. And 
much can be expected in the future 
from the coherent light beams pro- 
duced by lasers. END 
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POWER SUPPLY 


Limited-current supply makes it almost impossible 


to burn out a transistor circuit, even if it is shorted 


By STANLEY E. BAMMEL 


| Here is a power supply with a continu- 


ously variable current limit. The output 
voltage is regulated up to the point of 
the current limit. If the limit is ex- 
ceeded, output voltage drops very 
sharply. For example, the output drops 
from 10 volts to zero at a current over- 


| load of 30%, thus protecting the load 
| (usually transistors) and the power sup- 


ply. Note that the power supply cannot 
be damaged by any load. Also note that 
this supply is excellent for transistor 
circuits and comes in handy on the serv- 
ice technician's bench when working on 
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transistor radios. 

The current limit range is 3 to 100 
ma. Very few transistors will be dam- 
aged by 3 ma, and 100 ma is adequate 
for almost any circuit. 

The output voltage is continuously 
variable from 0.2 to 15 and is regu- 
lated within 4% volt or better, depend- 
ing on voltage and current settings. 
The continuously variable voltage con- 
trol is a great convenience over chang- 
ing batteries to get a desired voltage. 
The regulation makes it unnecessary to 
use a meter. Just set it and forget it. 
Ri—1.2 ohms, '/ watt 
R2—300 ohms, 5 watts, wirewound 
R3—650 ohms, ! watt (820 and 3,900 ohms in 

parallel) 

R4—pot, 10,000 ohms, 2 watts, wirewound 
R5—pot, 500 ohms, 2 watts, wirewound 

All resistors 10% 

С1—500 дї, 50 volts, electrolytics . 

C2, С3—100 uf, 15 volts, electrolytics 
С4—.01 uf, ceramic disc 

D—IN?1 

Jt, J2—pin jacks 

S—spst slide switch 


T—filament transformer: primary, 117 volts; second- 
ary, 25.2 volts, | ampere (Stancor P-6469 or equiv- 


alent) 
V—2N255, 2N307, 2N554 


Case, 3 x 4 x & inches 
Miscellaneous hardware 
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The circuit 


Transistor V shunt-regulates the out- 
put voltage. It is connected in a com- 
mon-collector configuration that has a 
voltage gain of slightly less than one. 
For most practical purposes, the input 
voltage can be considered to be the out- 
put voltage. The current gain of the 
common-collector configuration is the 
beta of the transistor (common-emitter 
current gain) plus one. 


The current drawn by V is the max- 
imum output current. As the load is in- 
creased, less current flows through V 
and more flows through the load. The 
output current reaches a limit when all 
the current is transferred from V to 
the load. 

By controlling the current through 
V, the maximum output current can be 
controlled, R4 is the current limit con- 
trol. R2 limits the range of R4. 

Since the output voltage equals the 


ter must be essentially constant for the 
output to be constant. Since the total 
current drawn by the whole circuit 
varies with the current control setting, 
the tendency of the main supply volt- 
age is to drop when the current in- 
creases. The reference then drops in 
proportion. This tendency is bucked by 
using a very large value for Cl. 


Construction and calibration 


I built my unit into a 3 x 4 x 6-inch 
box chassis. À somewhat smaller chas- 
Sis can probably be used without diffi- 
culty. First drill the holes for and 
mount R4 and R5. Do the same for J1, 
J2 and S. Then mount T and the ter- 
minal strip. The transistor does not 
have to be mounted on a heat sink since 
dissipation at most is only 1.5 watts. 
Since the collector is grounded, it is 
simplest to mount it in the conventional 
manner. I mounted mine on an L-shaped 
bracket. 


Bandpass 
Crystal 
Tuner 


This crystal tuner was designed for 
local reception but has received stations 
up to 1,200 miles away. Its excellent 
performance made it useful as a signal 
source for demonstrating amplifiers at 
an audio exhibit. The curves show the 
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No crowding under the chassis makes for a neat 
and simple parts arrangement. 


input, supplying the input (base) with 
a constant reference voltage will give 
an essentially constant voltage at the 
output (emitter). R3 and R5 form a 
voltage divider which provides the ref- 
erence. 

Also by supplying the base with a 
low-ripple source, we get a low-ripple 
output. C2 filters the base voltage and 
the ripple is 0.2% at 10 ma and 0.5% 
at 100 ma. 

Since there is current gain, the ref- 
erence-voltage source can be a rela- 
tively high impedance, for Z = E/I. 
Therefore, if I is relatively small, Z is 
relatively high since E is the same for 
both input and output. Also, since the 
input circuit is a relatively high im- 
pedance, a relatively small filter capac- 
itor can be used to get a given amount 
of filtering. 

Since the output voltage is dependent 
on an input reference voltage, the lat- 
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The unit can be calibrated easily with 
a vom. To calibrate the voltage, set the 
current control about midway and con- 
nect the voltmeter to the output ter- 
minals. Then mark the readings on the 
front panel as the voltage control is 
varied. To calibrate the current control, 
set the VOLTAGE control to 10 volts and 
insert a milliameter in series with R4. 
Then vary R4 and mark the current 
readings on the front panel. Inex- 
pensive decals, which can be bought at 
many electronic supply houses, make 
about the neatest job. 

To use the power supply, simply set 
the voltage and current controls to the 
desired figures. Then connect the power 
supply to the desired circuit and turn 
it on. Be sure to get the polarity right. 
It is as simple as that to operate. No 
meters to bother with, no batteries to 
buy or fumble with and fewer, many 
fewer, burned-out transistors. END 
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Selectivity at various frequencies with 
the circuits peaked at 810 kc to favor 
a weak local station. With a 30-50-foot 
antenna and waterpipe ground, audio 
output was high enough to drive the 
average amplifier into distortion. Re- 
sponse is flat to 8 kc and then falls 
off rapidly, thus minimizing whistles 
and heterodynes. 

The transformers are flat ferrite- 
loop antennas with a Q of around 190 
at 1 me. They are mounted 4 inches 
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apart and at least 2 inches from the 
chassis to keep Q and selectivity high. 
The photo shows the coils and tuning 
capacitor mounted on an aluminum 
Shield box. А three-stage transistor 
amplifier and battery were mounted in 
the box on this model.—Leonard Geisler 
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Educational 
TV in Action 


South Carolina has a state-wide 
closed-circuit educational TV system 

that now reaches 140 public schools, 

3 denominational schools, 3 state colleges, 
3 private colleges and 5 hospitals. 
According to Dr. Alvin C. Eurich, director 
of the Ford Foundation Fund for the 
Advancement of Education, "South Carolina, 
in our opinion, has the basis and blue- 
print for what educational TV needs to 
bring about a healthy revolution in 
American education systems." 
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South Carolina’s 
state-wide  closed- 
circuit educational 
TV system. 


READE ORT 


Skilled operator in the control room watches over moni- 
tors during a French class. He selects camera views and 
blends them, one after another, to put together a com- 
plete, continuous program. 


TV camerzs come up clese durimg taping of an algebra 
lesson. Most desirable views ar» selected and fed to the 
video tape recorder. 


At class time, tape is played back and fed into closed- 
circuit system. Technicians monitor the program at all 


times. Each class views the lecture. Additional instructors give 


further explanations and examples, as needed, to clarify 


questions raised by the students. 
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Associate Editor 


TUBE LAYOUTS 
IN TV SETS 


Compiled by Larry Steckler, 


keeping the cover 


facing you. Then trim the right and left edges. 


Staple the booklet along the vertical center 
fold, about 34 inch from the top and bottom. Now 
fold from left to right, keeping the cover facing 
you. Trim a fraction of an inch off the top and 
trim the bottom to size and you're finished. You 
now have another useful piece of service data, 


exclusive with RADIO-ELECTRONICS. 


Fold the top down and back 


Now 


CONT 


2N48I 


“oke 
IST PIX 2ND 
PIX IF 


RESISTOR DET 
6CG7 OR БЕОТ " 
SYNCSEP& 
SYNC AMPL 


23AHP4 


8BQ5 
VIDEO AMPL 


35 


1963 


JANUARY, 


WwwwW.americanradiohistorv.com 


5C68 


MIXER OSC 


12006-В 
HORIZ OUT 


30T6 
3 
eu GAWB-A SOUND DET 
AMPL 
3BZ6 
2ND IF AMPL 
TOP SHELF T 


12605 
VIDEO 
OUT 


AE. 
VERT OSC 3BU8 
& SYNC SYNC AMPL 
INV NOISE GATE & 
GATED AGC 


HORIZ OSC 


BASE CHASSIS 


УОЄЕЕ 0С 13000 


M ae. ma eee eee ee — 


— —  — — — m — = — —À— a ше» e pp чылы es — == — 


66K5 6С68-А a 
RF AMPL MIXER OSC ——á 6667. ^ чем, 
(REAR) 


VHF TUNER 


(FRONT) f VERT OSC 3 


. — 6BZ6 6876 3RDIF 
\ IST IF AMPL 2ND LM AMPL 163/1B3-GT 
LV RECT v O O o HV RECT 
6EBB 
VIDEO AMPL 
an AMPL ,68UB 
қ à HORIZ OUT 
О | 
сч 6AU4-GTA 
f DAMPER 
1 
I 
L| ezze4 
Үл PIX 


OvETIAZ 1300 


MODELS 2DC1210, 2DC1215 


MODELS 2DC 1200A, 2DC1202A 


6GK5 6CG8-A 


RFAMPL OSC MIXER 


(REAR) (FRONT) 


| 


VHF TUNER 


VHF TUNER 


6DT5 
VERT OUT 


jc 


504-68 
LV ВЕСТ 


6826 
2ND IF AMPL 


* QUO 


6CB6-A 


HORIZ OSC 
6DQ6-A 
но? О! 


6AU4-GTA 
DAMPER 


UT 


VIDEO AMPL 
SOUND IF GATE 
w "5 LU 


YOKE SOCKET 


6CG7 OR 6FQ7 
HORIZ OSC 


SYNC SEP & VERT 


6CG7 OR 6FQ7 
osc 


оо оо 

Soc zor 
S22 Б 
Sao maa 


О 


z 
= u 
о ч. =. 
= = $a Noa 
N 
= La Ps mzz 
= 25 Sea a 
oo Ow ola m 
v NE 
(OO x Q 
` 
\ 
| “2 


( 


RADIO-ELECTRONICS 


36 


www.americanradiohistorv.com 


By PHILIP de la ROZA 


Hearing Aid 


In an 


BATT 


Aspirin Box! 


It would be hard to make this 
3-transistor unit any smaller 


A look inside the case shows the parts layout that must be fol- 
lowed. The photo is approximately one and a half times actual size. 


This tiny hearing aid is designed for the 
hard-of-hearing person who desires a 
small unit. It also is a good construction 
project for the electronics enthusiast 
interested in miniaturization. It will out- 
perform most of the inexpensive hearing 
aids on the market. You can use larger 
components and build the unit into a 
cigarette case, if small size is not re- 
quired. 

Three very small high-beta transistors 
are used with а dynamic microphone. 
The volume control is a compact unit 
with a built-in switch. Life of the single 
mercury cell is long, as the entire circuit 
draws only 1 ma. 

The amplifier is assembled outside 
the case and then slipped into place. 
Building such à compact unit requires a 
small soldering iron and a great deal of 
patience. 

I used a 20-watt pencil iron and a 
small pair of side cutters with its sides 
ground away to allow it to fit into 


CK22-A;B 
Vi 


ALL RESISTORS 


1/10 WATT CAPACITORS 


crowded spaces. In soldering, you will 
not have to be overly concerned about 
damage from heat because only a small 
amount of solder is used. When solder- 
ing the tantalum capacitors, however, 
grip the leads close to the body with 
pliers to prevent excess heat from pop- 
ping them. Don't cut their leads shorter 
than 91e inch. 


Put the circuit together 


Start by cutting and bending the 
leads of Cl and R1. Next cut and posi- 
tion the base lead of transistor V1 and 
solder the three wires together as shown 
in the photo. It would be best to prac- 
tice making these small solder joints 
with some thin wire to get the knack of 
it. With a little experience, you will be 
able to make tiny, neat connections by 
first positioning the leads close together 
and applying the iron and a little solder. 
Hold the iron in place only a second to 
allow the solder to form a neat bead. 


EARPHONE 
CK67-A.B  z:7k 
v3 


DIA 13" 


PIN CIRCLE 


8 
BASE (BLUE) DIA t 038" (BC (BOTH) 
соц встов(јешттея О c 


(RED) 


(NOT COLORED) 


VI,2,3-"A" TYPE Vi,2,3-"B" TYPE. 


Circuit of the little hearing aid. 
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Excess solder can be snipped off with 
the dikes. 

The rest of the components are 
wired as shown in the photo. Be sure 
to wire them close enough together to 
fit the space available. 

Now the microphone, battery ter- 
minals and volume control are ready to 
be mounted in the aspirin box. But, 
first, cut away one corner of the box to 
allow the knob of the volume control 
to project slightly. Also cut a hole in 
the bottom of the box to correspond 
with the hole in the front of the micro- 
phone. 

Shock-mount the mike on a thin 
piece of sponge rubber or strips cut 
from a wide rubber band. Cement sev- 
eral strips to the front of the micro- 
phone with any good rubber cement, 
and solder a 42-inch length of fine wire 
to each mike terminal. Then curl the 
wires to form the flexible leads needed 
to allow the microphone to move freely. 
Now cement the mike to the case. 

A bead of solder inside the box 


R1, R4, R6—470,000 ohms 

R2—4,700 ohms 

R3—pot, 10,000 ohms with spst switch (Centralab 
5М2-103-5 or equivalent) 

All fixed resistors 1/10-watt 10% 

C1, C3—8 4f, 50 volts, miniature tantalum capacitor 

(Mallory TNT 805U050POB or equivalent) 

C2—2 uf, 50 volts, miniature tantalum capacitor 

(Mallory TNT 205U050POA or equivalent) 

The author used smaller capacitors which are 
no longer available. While those listed are some- 
what larger, there is enough room in the case for 
them. 

BATTEN 5 volts, mercury (Mallory RM675 or equiva- 


nt) 
MIKES Shure мезо or equivalent 
VI—CK22 - 
v2, V3—' ёк. 3 -В 
Aspirin box—12-tablet size 
Miniature earphone, 7,000 ohms (Lafayette MS-260 
or equivalent) 
Miscellaneous hardware 
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Front view of the tiny hearing aid. 


forms the positive battery terminal. 
Scrape the paint down to bright metal 
to insure good soldering. You may have 
to file down or build up the solder con- 
tact later for a perfect fit. The negative 
terminal is formed from a strip of thin 
sheet brass. Solder a 3-inch length of 
phono pickup-arm wire to one end of 
the strip and cement и in place оп the 
lid. Epoxy cement works best for this. 
Place a small piece of paper between 
the terminal and the case for insulation. 
The other end of the wire will be con- 
nected to the switch later. 

To mount the volume control, vou 
wil have to cut the switch terminal 
studs off flush with the bottom of the 
control. Now solder the switch and vol- 
ume control leads and cement the con- 
trol in place, again using a piece of 
paper to insulate the switch leads from 
the case. 

After all major parts are mounted, 
you are ready to hook up the amplifier. 
When soldering the lead from the vol- 
ume control to capacitor C2, remember 
to use pliers as a heat sink to protect 
the capacitor. Make sure the mike leads 
do not short to the microphone case. 

When all wiring is complete, insert 
the battery with the positive side (out- 
side of case) facing downward (see 
photo) and close the lid. If there is any 
tendency to motorboating at high vol- 
ume settings, reduce amplifier gain by 
shunting resistor R2 with another re- 
sistor of lower value. You may require 
as little as 220 ohms. 

To improve appearance, I ce- 
mented a small piece of speaker grille 
cloth to the front of the case, over the 
hole. A jewelry clip could also be sol- 
dered to the case. A coat of black 


crackle enamel paint completes the 
project. END 
38 
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| FORECAST 


Dec. 15—Jan. 15 By STANLEY LIENWOLL* 


The sharp drop in MUF’s (Maximum Usable Frequencies) this winter has 
severely hampered the efforts of international broadcasters. Since the 6-mc band 
is the lowest allocated to international broadcasting, many broadcasters have 
found that. with MUF's running 4 and 5 mc over some circuits, their effective- 
ness has been severely limited, particularly over trans-Atlantic paths. 

On the other hand, listeners and radio amateurs have found the 2-, 3- and 
4-mc bands more active than at any time since the last period of sunspot mini- 
mum, in 1954. In addition, medium-wave dx enthusiasts have found that the 
upper part of the broadcast band has frequently opened over trans-Atlantic cir- 
cuits. 

Low nighttime MUF's are expected to continue the remainder of the winter, 
and be even lower next winter. 

These tables are designed to serve primarily as a guide, since day-to-day 
variations in receiving conditions can be significant. At certain hours, propaga- 
tion over some of the paths given may be extremely difficult or impossible. This 
will depend on the type of service. antenna characteristics, transmitter power, etc. 
The curves from which the data in the tables are derived are based on an effective 
radiated power of 10 kw. They are representative for the paths given. For ex- 
ample, the figures for the Eastern USA to Western Europe path are based on 
a circuit analysis curve drawn for the Washington, D.C. to Bern, Switzerland, 
circuit. On circuits farther north, e.g. New York to Brussels, Belgium, frequencies 
will be somewhat lower, while on more southerly circuits, frequencies 1 or 2 mc 
higher will be required. 

The tables show the optimum frequency in mc for propagation of short-wave 
signals between locations shown during time periods indicated. 

Select the table most suitable for vour location, read down the left side to 
the region in which you are interested. follow the line to the right until vou are 
under the appropriate time. (Time is given in 2-hour intervals from midnight to 
10 pm, in your local standard time.) This figure is the optimum working fre- 
quency, in mc. The best band is the one nearest the HENRI working едеп: 


sat 
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* Radio-frequency and propagation manager, Radio Free Europe. 
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Whats New 


20-FOOT CLOVER LEAF is a new multi-purpose phase 
monopulse antenna system with a bandwidth of 200 to 
2,300 megacycles. It consists of closely spaced reflectors, 
combined with individual log periodic feeds, which are 
interconnected to produce signal information for tracking 
purposes. The medium-gain system was developed by 
Radiation Inc., Orlando, Fla. Its wide bandwidth permits 
it to do the job of several antennas. 
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HELMET RADIO and 
tiny hand-held transmitter 
may be standard equip- 
ment for the soldier of the 
future. This vhf unit, de- 


INVISIBLE LIGHT carries confidential conversations be- 
tween stations up to 10 miles apart. The portable com- 
municator uses a pencil-thin infrared beam to set up the 


long-distance private line. For military uses, the Raytheon 
infrared communicator can convey commands or relay 
scout findings. For police uses, continuous contact is pos: 
sible while radio silence is maintained. 


signed for short-range com- 
munication, is an experi- 
mental model made by 
Delco Radio Div. of Gen- 
eral Motors for the Army 
Electronics Command at 
Fort Monmouth, N. J. 


UNDERWATER ARTILLERY 
shoots telephone conversations 
across the bed of the Pacific 
Ocean. The "guns" are being as- 
sembled at ITT’s Standard 
Telephones & Cables Ltd. plant 
in London. The submarine tele- 
phone repeaters will amplify 
telephone signals as they be- 
come weaker while traveling 
along a trans-Pacific telephone 
cable between Australia and 
Canada. 


By DANIEL J. HOROWITZ 


This tester measures lcro, leakage (Toxo) 
and gain (dc beta) at 20, 75 and 150 pa 
base current. If desired, other values of 
base current can be selected by using dif- 
ferent resistor values. The vtvm is con- 
nected to terminals on the adapter, and 
set to its 1.5-voit dc scale. If the reading 
goes off this scale, switch the vtvm to 
its 5-volt dc scale. 

The circuit is set up so that the 
transistor characteristics read off the 
vtvm scale are always multiples of the 
numbers on the 50- or 15-volt scales. 
The readout is as follows: 


Ісво test: 
vtvm on 1.5-vdc scale—read 0 to 15 
pa 
vtvm on 5-vdc scale—read 0 to 50 
pa 


Leakage test: 
vtvm on 1.5-vdc scale—read 0 to 
500 pa 
vtvm on 3-vdc scale—read 0 to 
1500 pa 

Gain tests: 
vtvm on 1.5-vdc scale—read 0 to 
50 gain 
vtvm on 5-уйс scale—read 0 to 150 
gain 


Unit works exactly as 
described by author. Vtvm 
scales give clear, accurate, 
direct readings of leakage, 
gain and lero (collector 
current). The large scales 
(61/2 inches) on the tester's 
vtvm made it simple to 
read betas of 51, 52 and 
53 without confusion. 

Two minor disadvan- 
tages. First, binding posts 
are used in place of flexible leads with alli- 
gator clips. Use both if desired, but the flexi- 
ble leads should take preference over binding 
posts. Second, you have to switch the meter, 
for p-n-p transistors, to its —dc volts range. 
This could be remedied by using an n-p-n-— 
p-n-p selector. switch with an additional set 
of dpdt contacts to reverse polarity in the 
tester rather than in the meter. 
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Aside from oflering two scales for 
each reading, the vtvm also has the 
advantage that when measuring gain it 
may be zeroed to cancel leakage. This 
is why there is a READ GAIN pushbutton 
on the adapter. When switching to one 
of the gain positions, zero the vtvm to 
cancel leakage. Then the READ GAIN 
pushbutton is pressed to apply base 
current. After going from the gain test 
to one of the other tests, turn the 
adapter off and zero the vtvm again. 

A transistor socket is provided for 
transistors with short leads, and three 
binding posts for any others. A 9-volt 
battery provides the test voltages. The 
PNP-OFF-NPN switch, a double-pole 
double-throw switch with a center off 
position, reverses the polarity of the 
battery voltage so that both types of 
transistors can be tested. The vtvm 
must be switched from pc— to DC+ 
when switching from PNP to NPN. 

Three values of base current are 
provided for gain measurement, so that 
gain can be compared under three con- 
ditions. In testing transistors, check the 
values obtained against those in a 


R1—100,000 ohms 
R2—3,000 ohms 
R3—1,500 ohms 
R4—400 ohms 
R5—200 ohms 
R6—464,000 ohms 
R7—125,000 ohms 
R8—62,000 ohms 

All resistors /2-watt. 


Use 5% or 1% tolerence units depending upon the 


accuracy you need in the tester. Make up odd values 
by combining resistors in series or parallel. 
BATT—Any 9-volt transistor radio battery 

Jt, J2—3-way binding posts 

J3, J4, J5—binding posts 

Jó—transistor socket 

Si—dpdt, center off, toggle switch 

S2—spst momentary-contact pushbutton 


S3—4-pole 5-position retary, shorting (1 pole пої 


used) 
Chassis box, 6 x 5 x 4 inches 
Miscellaneous hardware 
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TEST 


Transistors 
with your 


vivin 


A vtvm and this little adapter, that is 


transistor manual. Also note that tran- 
sistors are sensitive to heat and that 
holding a transistor in your fingers in- 
creases its leakage reading. 

Transistor specifications normally 
list Ісво and gain. Gain may be referred 
to as dc beta, hr; or common-emitter 
de transfer ratio. Leakage, though it 
may not be listed, indicates a defective 
transistor if excessive. It will be found 
that inexpensive experimenter's tran- 
sistors generally have much higher 
leakage than standard types, and that 
their gain varies over an extremely wide 
range. 

The transistor tester provides ex- 
cellent accuracy if 1% tolerance resist- 


65-2008 

ALL " 

resistors | 894000 
R3-I.5K 


53-а 
1 COLLECTOF 


TRANSISTOR SOCKET 


Circuit of the adapter. 
RADIO-ELECTRONICS 


ors are used. However, 5% resistors are 
satisfactory if inexpensive precision re- 
sistors cannot be obtained. 


it works 


The vtvm measures voltages which 
are proportional to the currents through 
the transistor. These voltages are de- 
veloped across resistors placed in the 
collector circuit. Since the voltages de- 
veloped across these resistors are only a 
few volts in relation to the supply volt- 
age of 9 volts, the change in collector 
voltage due to the drop across the re- 
sistor has negligible effect on the read- 


ing. 


How 


For measuring Ineo, the transis- 
tor's base is grounded, the emitter left 
open, and the collector connected to 9 
volts through a 100,000-ohm current 
sampling resistor. This value is chosen 
so that a l5-„a current produces 1.5 
volts. 

To measure leakage, the transis- 
tors base is left open, the emitter 
grounded and the collector connected to 
the battery through a current sampling 
resistor. The circuits for the gain tests 
are similar, except that, when the READ 
GAIN pushbutton is depressed, a fixed 
base current is applied. It is supplied to 
the base from the battery through a re- 
sistor whose value determines the cur- 
rent. The values of the base resistors 
are calculated assuming a battery volt- 
age of 9.3, since a 9-volt battery is 
made up of six 1.55-volt sections con- 
nected in series. 

И desired, a minor modification 
allows testing for the beta cutoff fre- 
quency. To do this you will need a 
signal generator and scope as well as 


Components are few in number so space is no problem inside the adapter case. 


JANUARY, 1963 


| 


Closeup of the adapter's front panel. 


the adapter. Replace the five-position 
selector switch with a six-position switch 
and add a coaxial jack to the front 
panel. Wire the selector switch so that | 
when it is set for the beta cutoff fre- 
quency test, the signal generator output 
is applied to the base of the transistor 
and a convenient collector load (5,000 
ohms for example) is switched into the 
circuit. Connect the scope to the ter- 
minals marked vrTvM. Use either an 
audio or rf signal generator as required. 
The frequency at which the scope dis- | 
play is reduced to half amplitude (over 
its low-frequency value) is the beta 
cutoff frequency. END 
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WHATS 
297 YOUR 
\ | EQ? 


DRAW THE WAVEFORM 


The sine wave with a peak value 
of 30 volts, shown at the input of cir- 
cuit, collided with a diode on its way to 
the output. As a result, the wave was 


DRAW OUTPUT 
WAVEFORM HERE 
VOLTS VOLTS 
30 30r = | 
20 20 | 
0 +о єн 
20; 20 x 
39 8 4 30-7172 3 4 
i. 
INPUT OUTPUT 
T z 
ж 
20V 
4 


bent a bit. Draw in the space provided 
the shape of the wave at the output. 
Ignore the voltage drop across the di- 
ode.—Cleveland Institute of Electron- 
Ics. 


CAPACITOR CHARGE 


Two l-af capacitors are connected 
in series with a 100-volt dc source. A 
shorting switch is connected across one 


| of the capacitors. The capacitors are 


both good. The shorting switch is 


| pressed, then released. What is the con- 


dition of the charge on the two capaci- 
tors immediately after the shorting 
switch is released?—V. H. Laughter 


ANOTHER TWO-BOX LIGHT 
Each of the boxes has an spst 
switch throw and a 120-volt 6-watt in- 
dicator lamp with jewel. The wires are 
shown in the diagram. The switch in 
each box operates the lamp in the oppo- 


SPST SWITCH 
——À- 


17 VAC 


V qe0v/6w / 
LAMPS 


site box. The boxes are a little larger 
than is necessary to enclose the single- 
pole single-throw switch and the 120-volt 
lamp and its socket. What is the circuit? 
What is in the boxes?—4 [топ Н. Clegg. 


Answers on page 57. 
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tester 


By MELVIN S. LIEBERMAN 


Make four checks with this single instrument 


COAXIAL CABLES ARE IMPORTANT COM- 
ponents of many types of electronic 
production lines and electronic research 
projects. It is always best to check these 
cables thoroughly before putting them 
into use. Such testing should check for 
plug-to-plug shield continuity, plug-to- 
plug conductor continuity, absence of 
shield-to-conductor short, and high- 
voltage leakage resistance between 
shield and conductor. Normally, the 
first three checks are made with a sim- 
ple low-voltage ohmmeter and the last 
check with a high-voltage megohmme- 
ter (a megger). 

A single instrument that makes 
both types of resistance measurements, 
performs all the switching functions 
automatically while doing so, has a 
minimum of parts for economy and is 
safe and simple to operate, is highly de- 
sirable. The unit described here does 
these things. 


The two-ohmmeter circuits 


Cable leakage resistance must be 
checked under high-voltage conditions. 
A 300-volt supply was rather easy to 
build, and a 100-«a meter was decided 
upon. A Weston model 301 meter was 
used. The basic high-resistance ohm- 
meter circuit is shown in Fig. 1. 


s 
k a С) 300% 
= Rx У, М 


Fig. I—Basic high-resistance ohmmeter 
circuit used in tester. 

Since the meter resistance is 600 
ohms, there is only .06 volt across it 
for full-scale deflection. Thus R, will 
have 300 volts across it when the switch 
is closed. So when R, is the unknown 
resistance, R, is a known resistance, 
R,, is the meter resistance. I, is the cur- 
rent with the switch closed, I. is the 
current with the switch open: 

E 300 

dm I  .0001 
The next thing to determine is the 
largest value of R, which can be read 


42 


= 3 megohms 


Ый 
END TO END 
CONDUCTOR CONTINUITY 


SHIELD Yo 
CONDUCTOR SHORT 
с 


SHIELD TO 
D CONDUCTOR LEAKAGE 


ZERO ADJUST 
(MECOHMS SCALE Y 


Front-panel view of the completed in- 
strument. 


on the 100-4a meter. Assume that the 
smallest division we can read on the 
100-«a meter is the lowest point at 
which we can read our resistance. This 
smallest division is 2 «a. From the for- 


mula 
(I, — L); 
I, 


we can omit Rm, since its 600 ohms is 
small compared to the 3 megohms of 


R. = (Ry + Rm) 


R = 3 x 10( 


К, = 147 megohms 


We are interested in the useful range 
over which the high-resistance circuit 
will read. Assume a point on the scale 
corresponding to 97% of full scale, or 
97 pa. 


.0001 — .000002 
.000002 


_ .. /.0001 —.000097 
Then R, — 3x 10 (eo 


Е, = 3 X 10° x .0309 


WWW.americanradiohistorv.com 


R, = 92,700 ohms 
Thus the approximate useful range of 
the high-resistance scale is from 100,- 
000 ohms to 150 megohms. 

To test for continuity, we must be 
able to read very low resistances. Low 
voltage and high current will do for 
low-resistance testing. I decided upon 
10 ma for the full-scale deflection of the 
100-4a meter, and a series resistance was 
used to drop the available 300 volts 
down to .06. 


-#—.О0!А —-.0001lA .0001A — „ОТА 


.0—.00001A оң, 
Fig. 2—How the meter shunt is deter- 
mined. 
The meter shunt is determined as 
shown in fig. 2: 
Exim = Ers = 600 x .0001 = .06 volt 


Ers .06 
В. = — = — — 6. 
dnt mL pet 7 = й 
where Ex, = voltage across meter 


— voltage across shunt 
— shunt resistance. 


movement, Ers 
resistor, and R, 


Fig. 3—Basic low-resistance ohmmeter 
circuit. 


The basic low-resistance ohmmeter 
circuit is shown in Fig. 3. КІ is a cur- 
rent-limiting resistor. Rm is the shunted 
meter resistance (includes R, above). 
R, is the unknown resistance. I, is the 
current reading with the switch open 
and I, is the current reading with it 
closed. 

The 10-ma current-limiting resistor 


E 300 _ 

i wor 30,000 ohms. 
The next thing to do is determine 

the lowest value of R, that can posi- 


tively be read on the 10-ma meter 


RI = 
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scale. Assume that the smallest division 
we can read on the basic 100-«a (now 
10-ma full-scale) meter is the lowest 
point at which we can read our resist- 
ance. This smallest division is 0.2 ma. 
The formula 1; 


sR- B 
Жш G = г) 


Since .06 is small іп К„ = 6.06 ohms, 
it may be omitted. 
.0002 


= в, = 6 (Goan 01 — .0002 
R, = 0.12 ohm 
Of interest to us is the maximum range 
over which the low-resistance circuit 
will approximately read. Assume a 


point on the scale corresponding to 
95% of full scale, or 9.5 ma. 


Then: 
‚0095 
Ress С 01 — .0095 
R, = 114 ohms 


Thus the approximate useful range of 
the low-resistance scale is from 0.1 to 
100 ohms. 

In the final design of this tester 
(Fig. 4) transformer T provides 250 
volts rms, which is rectified for the 
ohmmeter circuits. Fuse F is in the pri- 
mary, along with the on-off switch S1-h. 
In secondary is a IN561 rectifier, which 
is selected for its high peak inverse 
voltage rating. R6 is the surge-limiting 
resistor. The 6.3-volt filament winding 
on the transformer is not used. The 
12-uf capacitor provides more than 
enough filtering. 

The low-resistance ohmmeter cir- 
cuit requires 10 ma, and is connected so 
its current string (R1, R2, R3) acts as a 
constant bleeder across the 300-volt 
supply. This of course improves power 
supply regulation. 

R2 is the оо ADJUST for the low- 
ohms scale. It sets the meter and shunt 
current to 10 ma. The meter shunt is 
R3, and, whenever the low-resistance 
function is chosen, the meter is con- 
nected across it, making the basic 100- 
ка meter а 10-ma meter. The shunt was 
computed to be 6.06 ohms. It can be 
made in three ways: with small-gage 
copper wire, with resistance wire or by 
paralleling two low-ohmage resistors. I 
chose the third method and paralleled 
two standard 12-ohm !5-watt resistors. 
The two resistors were selected units, 
slightly low in resistance. After being 
paralleled, they were heated with a 
soldering iron until their resistance, as 
measured with a resistance bridge, rose 
to 6.06 ohms. If the resistors are not 
checked with a bridge, use 5% resistors. 
The low-resistance scale should be ac- 
curate enough. Any unknown small re- 
sistance is measured by its additional 
shunt effect across the meter. 

The high-resistance ohmmeter cir- 
cuit has R4 and R5 for its current-limit- 
ing string. R5 is the zERO ADJUST (full 
scale) for the megohm scale, and it lim- 
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0-100рА/6001 
(SEE ТЕХТ) 


ZERO ADJUST 
(MEGOHMS SCALE) 


DOUBLE-END TEST 


] 
1 
i 
1 
i 
| 
1 
1 
1 
П 
1 
1 
| 
o | 
INSULATION? | si, 
“ra оа 15 
! 4 | 
2O о | 
965 Н 
o | 
о ! eo ADJUST 
-- i (OHMS SCALE) 
o! 
PUSH FOR Ed 
ZERO ADJUST| .. | an 
e S2 ! ARI 
o о о | 
EC { T 
a 5 | 20 = R3 
& ©» ——À EACH TO TOTAL 
ii o! 6.060 (SEE 
d - 1 SI-h TEXT) 
z 
a 300v 
IN56! 
R6-5100 RECT 
5%/2W 
300v 
NC tki 
CI [450v 


.25A 
SLOW BLOW 5.3v (nor us USED) 


SELECTOR SWITCH POSITIONS- 
OFF 
A- PLUG-TO-PLUG SHIELD CONTINUITY 


B- " " " CONDUCTOR CONTINUITY 
C- " " " SHIELD-TO-CONDUCTOR SHORT 
D~ SHIELD-TO-CONDUCTOR LEAKAGE RESISTANCE 


R1—27,000 ohms, 10 watts 

R2—pot, 5,000 ohms, linear taper 

R3—6.06 ohms (see text) 

R4—2.7 megohms, V2 watt 

R5—pot, 1 megohm, linear taper 

R6—510 ohms, 2 watts, 596 

C—12 uf, 450 volts, electrolytic 

F—0.25 amp, slow-blow 

Л, J2, J3—BNC jacks, or coax connectors 

00 ua, 600 ohm (Weston 301 or equivalent. 
See text) 

RECT—1NS561 

$1—8-pole 5-position rotary  nonshorting switch 
(three sections of Centralab PA-5 and a PA-3000 
switch assembly) 

S2—spst pushbutton 

T—power transformer: primary; 117 volts; secondary; 
250 volts, ct, 25 ma; 6.3 volts, 1 amp (Thordar- 
son 22R39 or еер) 

Case, 3 x 5 x 7 inches 

Miscellaneous hardware 
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its the meter current to 100 wa. Any 
unknown high resistance is measured by 
its effect in series with the meter. 
Both short and long cables can be 
checked. Short cables are checked by 
connecting the ends to J1 and J2, la- 
beled DOUBLE-END TEST. Long cables 
are checked by connecting either end to 
J3, labeled sINGLE-END TEST, or con- 
necting both ends to J1 and J2. 


MN 4 3 
MEGOHMS 


Details of the meter face. 


$1-Ь and Sl-c connect the basic 
100-za meter as a low-resistance ohm- 
meter in positions A, B and C. In posi- 
tion D, the microammeter is connected 
as a high-resistance ohmmeter. Sl-e and 
S1-f connect the cable via Ј1 and J2 
(under the double-end test) to the ohm- 
meter so that position A checks plug-to- 
plug shield continuity, position B plug- 
to-plug conductor continuity, position 
C  plug-to-plug — shield-to-conductor 
short, and position D shield-to-conduc- 
tor leakage resistance. Sl-g connects 
the cable via J3 (under single-end test) 
to the ohmmeter in the same fashion. 
Tests in positions A, B and C are made 
at 60 mv, while position D tests are 
made at 300 volts dc. Sl-a and SI-d 
interconnect the ohmmeter function 
switches S1-b and S1-c to the external- 
circuit selection switches 51-е, S1-f and 
S1-g. SI-h is the power on-off switch. 
S2 is a momentary-contact pushbutton 
type. It must be depressed to zero-set 
the high-resistance scale, which is in use 
in position D. When S2 is depressed 
while the selector switch is in position 
A, B or C, the low-resistance scale's 
zero can be checked. The low-resistance 
scale's zero is the meter's mechanical 
zero. 

Note that J2 is insulated from 
ground. This prevents shorting the 60 
mv across the meter while using the 
low-resistance scale on position A of 
the ohmmeter. 


Construction 


There is nothing critical about the 
layout of this circuit, and anyone can 
build to suit himself, or he can follow 


Fig. 4—Complete coax cable tester. 
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RECT 


Side view inside case shows components under phenolic board. 


RECT 


R3 R4 


Neat construction. gives the tester a simple look. 


the layout shown in the photographs. 
The meter scale may be cut out and 
cemented to the back of the 100-ка me- 
ter scale plate. Be careful to align the 
three marked screw holes with the 
clearance holes of the meter scale plate. 

All parts are standard, including 
the chassis and meter. Since nothing has 
to be specially made, no one should 
have any difficulty in constructing this 
unit. Wire potentiometers R2 and R5 so 
that clockwise rotation decreases re- 
sistance. For convenience prewire the 
switch assembly. 


Use the checker 


Before putting the meter to work, 
set the mechanical zero. This can be 
done in two ways: either adjust the me- 
chanical zero before the unit is turned 
on or, if it is turned on, set the selector 
switch to position A, B or C, press S2 
and make the mechanical-zero adjust- 
ment. With the unit turned on, the me- 
ter should read full scale for selector 
position A, B or C. If it doesn't, set the 
co ADJUST control (ohms scale) for full- 
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scale deflection. Тһе  low-resistance 
ohmmeter scale is now calibrated. With 
the selector switch in position D, press 
S2 and set the ZERO ADJUST (megohms 
scale) for zero, which also is a full-scale 
defiection. This completes the calibra- 
tion, and the unit is ready for use. 

Although my unit is made with 
BNC connectors, adapters may be used, 
so that all types of cables may be tested. 
For short-cable testing, connect the 
cable ends to plugs Ji and J2. Now ro- 
tate the selector switch slowly through 
positions A, B, C and D, Positions A, B 
and C indicate shield continuity, con- 
ductor continuity and shield-to-conduc- 
tor short, respectively. Good cables will 
read zero for positions A and B and 
infinity for position C. These will be 
readings on the ohms scale. Position D 
applies 300 volts to the cable, and leak- 
age resistance is read on the megohms 
scale. 

For long cables with only one end 
available, connect the available end to 
plug J3. Selector position C will detect 
shield-to-conductor shorts, while D will 
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detect leakage resistance. If it is desira- 
ble to test long cables for continuity, 
all you have to do is short the far end 
while making the low-resistance test on 
position C. If both ends of the cable 
can be brought to the tester, then the 
double-end test is preferable. However, 
some low value of resistance will be 
read on positions A and B due to cable 
length. Remember, position D applies 
300 volts to the conductor of the cable. 

I use this unit every day. It has 
been a dependable and valuable tool. 
The assurance that cables being put to 
use are good is well worth the time 
taken to design and construct this unit. 

[The 600-ohm, 100-ua model 301 
Weston meter used in this tester has 
been replaced by a later model 301 
with a much higher internal resistance. 
A meter with a resistance that is appre- 
ciably higher makes it necessary to cal- 
culate new resistor values and recali- 
brate the scale. 

[The 301 meter used in this instru- 
ment can be obtained from A & M In- 
strument Co., 48-01 31st Ave., Long 
Island City 3, N. Y. When ordering, 
specify the meter by range and internal 
resistance. The old 301, 100-,a meter 
costs about twice as much as the cur- 
rent model.—Editor] END 


WHAT ABOUT 
MULTIPATH 
DISTORTION? 


Will this form of trouble, al- 
ready a problem in mono- 
phonic reception, be a men- 
ace to FM stereo? 

Radio-Electronics asked a 
number of FM stereo au- 
thorities. Their answers are 


informative and highly read- 
able. They explain clearly 
the nature of multipath dis- 
tortion, its eflects on FM 
stereo systems, and its possi- 
ble prevention or cure. 


In the RADIO-ELECTRONICS 
February Issue 


MULTIPATH 
DISTORTION SYMPOSIUM 


Issue on Sale January 19 
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By M. E. WEST 


Hi-Fi Enclosure 
from your old TV 


Some old-time cabinets make 


excellent speaker 


TV IS NOW ABOUT 15 YEARS OLD. THE 
average useful life of a television set 
is probably 6 to 8 years before it is 
traded for a new one. Many stores 
never go to the trouble of rejuvenating 
these older models, and they are sold 
as junk usually at $3 to $10. 

Some of these early small-screen sets 
had expensive, well built cabinets which 
lend themselves well to hi-fi speaker 
enclosures. Àn example of what can be 
done with one of these cabinets is shown 
in the photo and drawings. The cabinet 
was originally a General Electric model 
817. It was a well constructed cabinet 
with 34-inch plywood throughout. Other 
features were the fairly good 12-inch 
speaker and the fact that the cabinet 
was on casters—easy to move. 

The main point of interest in this 
example may be the construction of the 
tunnel and bass ports. The original TV 
chassis mounting floor was used as 
the bottom of the tunnel. This floor had 
two sets of slots used to ventilate the 
bottom of the TV chassis. The front set 
was covered by a piece of !4-inch ply- 
wood, and the rear set left open so 
sound could enter the tunnel. The two 
bass ports were cut into the speaker 
baffle board as shown. The top of the 
tunnel is a !$-inch piece of plywood cut 
to size. 

All the new pieces of plywood are 
glued and fastened with wood screws 
for solid construction. The 12-inch 
speaker enclosure (the lower portion of 
the cabinet) is lined with Fiberglas, 
except for the top. New grille cloth to 
match the cabinet finish is installed on 
the top and lower speaker baffles. 

A conventional crossover network is 
used between the 12-inch and the mid- 
range speakers, with a capacitor be- 
tween it and the tweeter. A three-way 
network would no doubt be even better. 

The situation will of course be dif- 
ferent for each make and model of TV 
cabinet used, but some ideas that may 
prove helpful to the economy minded 
hi-fi enthusiast should be mentioned. 
When choosing a cabinet for a speaker 
enclosure, always choose the heaviest 
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housings 


one, built with % inch plywood or 
better. Many cabinets are of М inch 
plywood on a wood frame. These are 
not desirable. 

No attempt was made to figure the 
mathematically correct size (for speaker 
diameter and bass response) of the 
example shown. The author is one of 
many who believe that listening is the 
best and final test in good audio repro- 
duction, and this converted cabinet 
sounds very good, with plenty of bass. 

The whole back of the cabinet can 
be covered with plywood to improve 


the low-frequency response. This was 
not done in the author's case, because a 
25-watt amplifier was installed in the 
open portion of the cabinet. 

The person just getting into stereo 
will find the converted TV cabinet an 
easy, economical way to obtain the 
second speaker enclosure needed for 
stereo. 

In any case, some very good results 
can be obtained, for the small amount 
of money and time involved, if a little 
care is used in converting the old cab- 
inet to a hi-fi speaker enclosure. END 


16-3/4" 
[76 3/4" 5-1/4" 


CUT OUTS FOR 
6 88 SPKRS 


IUE ее 6" —fe_]-7/8" 


1-172" 


@-— TWEETER 8 MID-RANGE BAFFLE 
@- BASS PORTS 

Q —COVER FOR FRONT VENT SLOTS 
@- TOP OF TUNNEL 

@- CHASSIS- MOUNTING FLOOR 

Ө – EXISTING 12" BAFFLE 

@- BOTTOM оғ REFLEX ENCLOSURE 
Q- 1/2" PLYWOOD BACK 


How the enclosure was made: (1) baffle for tweeter and mid-range speaker; (2) bass 
ports; (3) Y%-inch plywood cover for front vent slots; (4) 42-inch plywood top of 
tunnel; (5) old floor for TV chassis; (6) existing baffle for woofer; (7) floor for bass 
enclosure; (8) 12-inch plywood back for 12-inch speaker enclosure. 

At right, detail of new ¥2-inch panel for mid- and high-range speakers and bass 


ports. 
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mixed waveforms 
and your scope 


How to spot trouble in a mixed waveform 


By ROBERT G. MIDDLETON 


MIXED WAVEFORMS ARE OFTEN FOUND IN 
electronic circuits. The composite video 
signal (Fig. 1) is a mixed waveform. 
It has three chief components: hori- 


zontal sync pulses, vertical sync pulses 
and the video signal. It also has minor 
components: equalizing pulses and the 
de component. 
Sync-pulse 


generators have an 


Fig. 1—The composite video signal is 
a mixed waveform. 


Fig. 2—Horizontal syne pulses viewed 
at output of syne generator. 


Fig. 3—Horizontal syne pulse at output 
of video amplifier in receiver. 


Fig. 4—Narrow bandwidth causes pulse 
rounding. 


Fig. 5—Narrow bandwidth attenuates 
horizontal pulses before vertical. 
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and know 


output waveform with square corners 
and a fast rise time. The leading and 
trailing edges are invisible on a scope 
screen (Fig. 2). The photo depicts two 
horizontal syne pulses, with five gating 
pulses inserted at black level (for in- 
sertion of a bar pattern). Compare this 
pulse with that shown in Fig. 3. 

We see from Fig. 3 that the rise 
time of a syne pulse from a TV receiver 
is comparatively slow. The sides of the 
pulse shape with that shown in Fig. 3 
results from passage through the trans- 
mitter network and the receiver cir- 
cuits. The higher harmonics in the 
waveform are attenuated or lost. If the 
bandwidth of the receiver circuits (or 
of the scope) is excessively narrow, 
syne pulses are rounded off (Fig. 4). 

The waveform in Fig. 4 is dis- 
played on 7,875-cycle sawtooth deflec- 
tion. If the deflection rate is reduced to 
30 cycles, we see the waveform in Fig. 
5. Here, narrow bandwidth has reduced 
the peak voltage of the horizontal sync 
pulses without greatly affecting the 
vertical syne pulse. Equalizing pulses 
have been practically eliminated by the 
narrow circuit bandwidth. 

A 60-cycle hum is sometimes an un- 
desired component in a mixed waveform. 
We see hum voltage in Fig. 5. Hum can 
result from heater—cathode leakage in 
a tube, faulty power-supply filtering or 
from stray-field pickup by high-im- 
pedance circuits (Fig. 6). 

VI's grid circuit has high imped- 
ance at 60 cycles. Accordingly, the nor- 
mal waveform at point X (Fig. 6) shows 
appreciable stray-field pickup (Fig. 7-a). 
If the .01-uf capacitor opens, the grid- 
circuit impedance becomes still higher 
and more stray-field voltage appears in 
the mixed waveform (Fig. 7-b). 

Note that hum voltage appears as 


6SN7-GT 
HORIZ MVB 


OUTPUT 
—»-— 


Fig. 6—WV l's grid circuit has high im- 
pedance at 60 cycles. 


WWW.americanradiohistorv.com 


where it may be originating 


a sine-wave outline in a mixed wave- 
form displayed on 30-cycle deflection 
(Fig. 8). On the other hand, hum volt- 
age thickens a pattern displayed on 
7,875-cycle deflection (Fig. 9). The ex- 
perienced technician 


soon learns to 


b 

Fig. 7—The 60-cycle stray-field voltage 
at point X in Fig. 6 (a) increases (b) 
when the .01-р capacitor is open. 


Fig. 8—Outline of 60-cycle hum voltage 
is evident in this pattern. 


Fig. 9—At higher deflection rates, hum 
voltage thickens pattern. 
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recognize hum voltage in a pattern dis- 

played at any chosen deflection fre- 

quency. 
Mixed 


waveforms in some elec- 


tronic circuits consist chiefly of various 
phases of a single frequency. For ex- 


Fig. 10—Color signal is mixed wave- 
form that consists chiefly of same 
signal frequency in different phases. 


Fig. 1]—Noise voltage thickens output 
waveform from thyratron pulse genera- 
tor. 


Fig. 12—-Geometrical waveform with 
fundamental frequency of 15,750 cycles. 


Fig. I3—Random noise voltages contain 
all frequencies within bandwidth of 
circuit under test. 


Fig. 14—This mixed waveform shows 
positive-peak compression. 
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Fig. 15—Simple cyclogram pattern. b—Cyclogram with a mixed waveform. 


ample, the color-difference signal in 
Fig. 10 consists of an (R— Y) bar, a 
(B— Y) bar, and a burst pulse. These 
three signals all have the same fre- 
quency (3.579545 mc), but each has a 
distinetive phase. Of course, there is 
also a 15,750-cycle syne pulse in the 
mixed waveform. 

Circuit noise is sometimes a prom- 
inent component of low-level mixed 
waveforms. Fig. 11 shows an output 
waveform from a thyratron pulse gen- 
erator. The right excursion of the wave- 
form is greatly thickened by circuit 
noise. Note that noise voltages have all 
frequencies within the passband of the 
circuit. In this respect, a noise pattern 
differs from a geometrical pattern. 

Thus, the geometrical waveform 
in Fig. 12 has a fundamental frequency 
(15,750 cycles), a second harmonie, 
third harmonie, ete., up to the band- 
width limit of the circuit. On the other 
hand, the random circuit-noise wave- 
form in Fig. 13 has all frequencies 
from zero (dc) to the bandwidth limit 
of the circuit. Hence, there is a funda- 
mental difference between man-made 
waveforms and naturally occurring 
“noise” patterns. 

Mixed waveforms can be consid- 
ered from two viewpoints. For example, 
a combination of horizontal and vertical 
syne pulses gives a composite sync sig- 
nal. We usually regard it as a mixture 
of two separate waveforms. On this 
basis, the horizontal sync pulse has a 
fundamental frequency of 15,750 cycles, 
plus even and odd harmonics. In addi- 
tion, the vertical sync pulse has a 
fundamental frequency of 60 cycles, 
plus even and odd harmonics of that 
frequency. 

However, we can equally well con- 
sider the composite sync signal as the 
output from a single generator, instead 
of the mixed output from two gen- 
erators. Then, we regard the composite 
syne signal as having a fundamental 
frequency of 30 cycles, plus even and 
odd harmonies of this frequency up to 
the bandwidth limit of the circuit. The 
fundamental frequency of the composite 
syne signal is 30 cycles, because the 
waveform returns to its starting point 
each 1/30 second. 

Mixed waveforms often provide 
an indication of amplifier linearity. Fig. 
14 shows a low-frequeney waveform 
mixed with a high-frequency one after 
it is passed through a nonlinear ampli- 
fier. We can see that the high-frequency 
component is attenuated at the positive 
peaks of the waveform. This indicates 
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Fig. 16—Because a sync-separator tube 
does not have an ideally sharp cutoff, 
we expect to see residual camera signal 
in the afc waveform. 


that the amplifier is compressing the 
signal on positive peaks. 

Similar mixed waveforms of low- 
and high-frequency sine waves are often 
used to test audio amplifiers for inter- 
modulation distortion. Whenever an 
amplifier compresses a signal, more or 
less heterodyne action is present. In 
turn, the two signal frequencies hetero- 
dyne to form sum-and-difference fre- 
quencies (new frequencies) which are 
measured at the amplifier output. In- 
termodulation distortion is expressed 
as a percentage of distortion products 
with respect to the total output signal. 

Mixed waveforms appear in cyclo- 
grams, as well as in conventional dis- 
plays. Fig. 15 shows a simple cyclogram 
pattern, compared with a mixed wave- 
form type. The thickened portion of the 
mixed waveform results from residual 
video signal, which gains entry into the 
syne circuits as in Fig. 16. 

Electronic cireuits can develop un- 
desired mixed waveforms when high-Q 
resonant branches are present. In such 
cases, ringing patterns distort the wave- 
form, Fig. 17 shows how spurious ring- 
ing components appear in conventional 
and cyclogram displays. Transient os- 
cillation can be suppressed by reducing 
the Q of tuned-cireuit branches. 

When a voltage waveform rings, 
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b 
Fig. 17—Ringing pattern (a) in square 
wave; (b) in cyclogram. 


TRANSFORMER 
b 


В 


Fig. 18-a—Current waveform obtained 
across series resistor. b—Current wave- 
form obtained with current probe. 


the current waveform also rings. There 
are two methods of displaying current 
waveforms (Fig. 18). In the first, the 
scope's vertical input terminals are con- 
nected across a series resistor in the 
circuit. Since the voltage drop across a 
resistor is directly proportional to the 
current flow through the resistor, we 
see the current waveform on the scope 
screen. 

In the second method a current 
transformer can be used as a probe to 
display current waveforms. A small 
horseshoe-shaped ferrite core is used. 
A coil that connects to the scope input 
terminals is wound on it. The core is 
inserted around a wire in the circuit 
under test. Thus, the wire acts as a 
primary winding. The current wave- 
form in the wire is induced in the coil, 


Fig. 19— (left) Integrated square wave 
and a simple integrating circuit. (across 
bottom of page) Some of the many 
types of square-wave distortion in elec- 
tronic service work. 


== 
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and the stepped-up voltage is fed to the 
scope. 

The more turns in the coil, the 
higher its output voltage. On the other 
hand, the distributed capacitances can 
cause spurious resonances in the wind- 
ing that produce overshoot and ringing 
in the reproduced waveform. It is some- 
times helpful to shunt resistance across 
the coil winding to dampen the Q of 
spurious resonant configurations. 


Causes of waveform distortion 


Next, let us look into some of the 
basie causes of waveform distortion. 


Onee they are understood, we can look 
at a distorted waveform and tell what 
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Fig. 20-a—Square wave integrated in 
passage through amplifier. b—Stray ca- 
pacitance C, forms integrating circuit 
with R that distorts square wave. 


circuit fault has occurred. First, con- 
sider Fig. 19-a. Series resistance work- 
ing into shunt capacitance integrates a 
square-wave, sync-pulse or other rec- 
tangular waveform. This is one of the 
basie distortions met in practical work. 
Other types of square-wave distortion 
are illustrated across the bottom of this 
page. 

For example, we find integration 
in a simple resistance-coupled amplifier 
(Fig. 20) when the square-wave fre- 
quency exceeds the amplifier capability. 
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Here the shunt capacitance is invisible. 
It is stray capacitance and consists of 
the capacitance of circuit wiring to 
ground, plus the tube's interlectrode 
capacitance. How can we minimize this 
integrative distortion? A lower value 


Fig. 21—Scope test at X shows integra- 
tive distortion when an extended picture- 
tube lead is used. 


[4 

Fig. 22-a—Normal video amplifier re- 
sponse curve. b—High-frequency atten- 
uation caused by excessively long lead 
to picture tube. c—Test pattern show- 
ing blurring as result of high-frequency 
attenuation. 


Fig. 23—Compression at right side of 
pattern is caused by nonlinearity in 
scope's horizontal amplifier. 
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Fig. 24—Square-wave distortion caused 
by a leaky grid-coupling capacitor with 
reduced effective capacitance. 


Fig. 25—A faulty grid-coupling circuit 


causes nonlinearity in the sawtooth 


waveform. 


of plate-load resistance must be used. 
The amplifier gain drops, but we get im- 
proved frequency response. 

Stray capacitance increases when 
lead length is increased. Suppose we 
lengthen the video-signal lead to a pic- 
ture tube (Fig. 21). We find that the 
picture quality deteriorates as the stray 
capacitance increases. Ás shown in F'ig. 
22, detail is lost and the image appears 
fuzzy. If the amplifier is swept, the 
frequency-response curve shows high- 
frequency attenuation because of excess 
Stray capacitance. 

We must not confuse scope dis- 
tortion with receiver distortion. Fig. 23 
shows a distorted reproduction of a 
square wave. The pattern is cramped 
at the right-hand end. This is not a 
receiver fault, but a scope defect. The 
horizontal amplifier is nonlinear. Non- 
linearity can be caused by weak tubes, 
low plate-supply voltage or a defective 
grid-coupling capacitor. 

Coupling capacitors become defec- 
tive in different ways. Sometimes a ca- 
pacitor opens completely or partially. 
Again, the capacitor often becomes 
leaky or shorts. The capacitance of a 
leaky capacitor frequently drops, too. 
Fig. 24 shows how a square wave be- 
comes distorted when a grid-coupling 
capacitor becomes leaky and its effec- 
tive capacitance is reduced. The lower 
portion of the waveform is differen- 
tiated because of the reduced time 
constant in the grid circuit. The top of 
the waveform is clipped, because leak- 
age shifts the dc grid bias in a positive 
direction. This causes diode action, 
and clips the positive peaks of incom- 
ing signals. 

With a sawtooth driving wave, 
curvature is introduced as in Fig. 25— 
the wave becomes nonlinear. In turn, 
the scope pattern becomes progressive- 
ly cramped toward the right-hand end. 
We see that adequately large time con- 
stants and correct operating points are 
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Fig. 26—Three kinds of nonlinearity: 
a—pattern cramped at right. b—Pattern 
cramped at left. c—Pattern cramped in 
middle. 


essential in scope amplifiers. Three 
types of horizontal nonlinearity are 
found (Fig. 26). 

Thus, when the basic causes of 
waveform distortion are recognized, it 
becomes much easier to interpret scope 
patterns. The patterns are like a for- 
eign language, which must be learned. 
For this reasen, practical experience is 
the only way we can become proficient in 
reading “waveform language.” END 


British TVers 
Like Rental 


Half the TV watchers in Britain 
rent their sets instead of buying them, 
according to a recent statement in 
Time. Of the new sets being in- 
stalled, 80% are rentals. One advan- 
tage to the consumer is the speed of 
repair or replacement—at no charge. 
Larger firms maintain mobile repair 
vans with parts, test benches and gen- 
erators and a large company may 
handle 30,000 service calls a week. 
One firm offers 32 models at monthly 
rentals from $4.20 to $8.40, with 
used sets at lower prices. Charges are 
reduced every 6 months, and dis- 
counts are given for advance pay- 
ment. 

Largest of the firms is Radio 
Rentals, Ltd. Thirty-two years ago it 
started renting radios at 35¢ a week. 
Now it has 750,000 subscribers, and 
manufactures its own sets as Baird 
Television, Ltd. Profits last year were 
$4.61 2,000. 

It’s catching on here, too. Hertz, 
renting home sets in New York since 
December 1961, reports triple the 
volume it anticipated. 
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How 6% sq. ft. can speed up your picture-tube service: 
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SERVICE 
CLINIC 


By JACK DARR 


SERVICE EDITOR 


This column is for your service questions. We answer them free of charge and your name and 
address will be kept confidential if you wish. The main purpose is to help those working in elec- 


tronics with their problems. 


We've changed our target a little and are no longer restricted to TV, Radio, audio and industrial 


electronics problems are also grist for the mill. All letters get a prompt individual answer and the 
more interesting ones will be printed here. So if you have a service problem, send it here. We'll 
do our very best to help you solve it 


THE VALUE OF ANY PIECE OF TEST 
equipment is determined by what it can 
do that the rest of your test equipment 
can’t. Or if it does duplicate, how 
much faster or more accurately does it 
operate? The scope falls right in the 
middle of that category. It can do one 
job very well—look at the waveshape 
of a signal. Also, it does this very rap- 
idly, if we use it correctly. Let's look 
at a few examples. 

Is the horizontal oscillator work- 
ing? Dc voltmeters and even ac volt- 
meters can give you some information, 
but nothing absolutely definite. Negative 
voltage on the grid of the horizontal 
output tube could be signal-developed 
bias or a fixed bias from somewhere else. 
Only a scope can answer this one. Simply 
touch a low-capacitance probe to the 
grid and there's your answer. 

Another use: Is the signal on fre- 
quency? If the horizontal oscillator 
is running but is way off frequency, the 
screen may be dark because the excita- 
tion is so far off frequency that the fly- 


2 M a OF HORIZ SYNC 
^w, 


Fig. 1—Two cycles of horizontal sync 
on the scope screen. 


back won't deliver any high voltage. 

How is this measured with the 
scope? By comparison. The scope is 
basicially a comparison instrument. If 
you remember the Lissajous patterns 
found in every book on scope theory, 
they show a comparison between a 
known (standard) and an unknown fre- 
quency. We need a standard horizontal- 
frequency signal too compare with what 
we see on the output tube grid. Where? 
Try the horizontal sync pulses in the 
video signal. Is that accurate enough? 
Touch the low-capacitance probe to 
the video output plate, and set the 
scope's horizontal sweep to 7,850 cycles 
to produce 2 or 3 cycles on the screen. 
You can use more or less if you like, 
but 2 or 3 give a good usable display 
(Fig. 1). 

Now, leave the horizontal sweep 
alone, and touch the probe to the out- 
put tube grid again. If you see the 
same number of cycles, the oscillator 
is definitely on frequency and you can 
look elsewhere for the trouble. You 
can set it exactly on frequency with the 
horizontal hold control, to simplify fur- 
ther troubleshooting. Just adjust for the 
same number of cycles in the pattern 
(Fig. 2). 

Suppose there is something wrong 
with this set so that I can't get a video 
signal? Simple. Take the comparison 
waveforms from another set in operat- 
ing condition. Same signal in all of 
them! 

This same trick can be used for 
vertical sweeps. For instance, if the 


Fig. 2—Horizontal output 
tube grid waveforms. a— 
Two cycles on screen show 
horizontal oscillator is on 
frequency. b—Four cycles 
on screen show that hori- 
zontal oscillator is too slow. 
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picture is rolling so fast that you can't 
tell whether it's going up or down, set 
up the scope on the video again, but 
this time on the vertical sync frequency 
(Fig. 3). Now, back to the vertical os- 
cillator grid and repeat the process we 


2 CYCLES AT VERT FREQ 
` 


Fig. 3—Two cycles of video at 30-cycle 
sweep. Look for the vertical sync pulses. 


just used on the horizontal oscillator. If 
you see only a half-cycle or less, the os- 
cillator is too fast (Fig. 4). Several 
more cycles (Fig. 5) and you know it’s 
too slow. 

Sync troubles? Sure. Big problem 
in cases of vertical instability—weak 
syne or oscillator troubles? Set up the 
scope for 2 cycles of vertical sweep or 
30-cycle sweep, connect it through a 
low-capacitance probe to the sync in- 


Big) 437 
you see 1 cy- 
cle of vertical 
sweep wave- 
form (a) when 
you should see 2 cycles the vertical oscil- 
lator is running at half speed. If it's very 
slow you may see a mess as in b. 


Fig. 5—Three cycles of vertical sweep 
when there should be only two indicates 
the oscillator is running slow. 
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put of the vertical oscillator, and kill 
the sweep temporarily. Pull a tube, in 
parallel-filament sets, or ground the 
output tube grid, in series-string sets. 
Now, check the sync amplitude. 
How? Once again, by comparison with 
a known voltage amplitude. As an aver- 
age, if there is less than 4 or 5 volts of 
sync, you’ve got troubles. 

Where to get known voltage? Best 
way, from a voltage calibrator made 
for the purpose. Some scopes have 
built-in peak-to-peak voltages on the 
front panel. If you haven't any of these, 
use the filament voltage from your tube 
tester. For example, the 1.4-volt fila- 
ment is stated in rms values so the peak- 
to-peak value is 2.8 times this, or 3.92 
volts. Set the scope's vertical gain so it 
covers a known distance on the cali- 
brated screen. I always. used 2 major 
divisions or 10 small divisions. It makes 
no difference as long as you remember 
where it is set. If you don't have a cali- 
brated graticule, mark the ends of the 
waveform on the screen with a grease 
pencil. Now go ahead and measure the 
peak-to-peak amplitude of your sync. 
Same trick can be used for horizontal 
sync, video or any other signal to find 
the peak-to-peak value. To make it sim- 
pler, turn the scope’s horizontal sweep 
off while calibrating, leaving only a thin 
vertical line. Easier to judge distances. 

There are a lot of quick-checks 


such as this that you can make with a 
scope once you get into the habit of 
using it regularly. They'll speed up your 
service work tremendously. Of course, 
you won't need it on every job, nor 
even on the majority of jobs. Good old 
statistics. keep telling us that a very 
large percentage of service jobs require 
only the replacement of one tube, and 
this is true, as you've found out. But 
on the jobs where we need this kind of 
help, the scope is the only place we can 
get it. The scope can trace signals, and 
show you what is happening to them 
at any point in the circuit, something 
that no other piece of test equipment 
can do. 
Video short 

A Tele-King K73 has developed a 
short. Raster is present; no video. The 
sound is nothing but a low growl. The 


two 1,200-ohm resistors connected in 
parallel coming off a peaking coil in the 
video amplifier circuit are burning up. 
B-plus voltages are correct.—L. K., 
New York, N.Y. 


This set has been tampered with. 
The two 1.200-ohm resistors in the vid- 
eo amplifier circuit are wrong. This 
would give you a total plate load of 
only 600 ohms. Someone has misread 
the color code. This resistor should be 
5,600 or 6,200 ohms. This is about 
normal plate load resistance for this 
circuit. 

As to the short, there is a remote 
possibility that the low resistance is 
causing the tube to draw so much plate 
current that the resistors are overload- 
ed. Not too much chance of this, though, 
because of the tube type used. Unless 
it is shorted, a 6CB6 probably wouldn't 


SOUND IF INPUT TRANS т SOUND IF 
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FRoM ФӘ 
VIDEO 
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Fig. 6—Video 
output circuit in a 
Tele-King K73. 
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Dealer Net 
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for your stereo—hi-f 
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equipment... 


ROTRON 


$14.85 


Пратт 
КІТ 
assures top performance 
and extended 


component life 


Without adequate ventilation, your 
equipment is heating itself to death 
—smothered by cabinets, enclosures 
and wall installations. Every compo- 
nent is a heat generator that severely 
a equipment performance and 
ife. 


NOW...you can beat the heat that 
wrecks the set by installing a Rotron 
Whisper Fan Kit. Breathing 60 cubic 
feet of cool air over, under and 
around every component, the Whisper 
Fan improves performance by mini- 
mizing drift due to temperature 


change within the enclosure. Re- 

reduces service calls by up to 4096. 

41%," square and 

or mounted on the rear panel in min- 

ware, plug and cord for electrical 
tails or ask your dealer. 

ROTRON mfg. co., inc. 


quires only 7 watts, just pennies a 
week to operate, the Whisper Fan 
installs in minutes 
ry Compact. . .only 
Wr => 1%” deep, it can 
be set in a corner 
utes. The Whisper Fan Kit comes 
complete with special mounting hard- 
connections and detailed installation 
instructions. Write for complete de- 
L WOODSTOCK, NEW YORK 
ә ROTRON| орое 9.2401 
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carry enough current to burn up two 
resistors in parallel. Check to see if the 
100-ohm resistor in the cathode circuit 
is burned. It or the contrast control 
would probably be damaged, too, if the 
tube were defective. 

'The most likely cause for this 
would be a direct short to ground in 
the wiring, one of the peaking coils or 
the primary of the sound i.f. input 
transformer (Fig. 6). Unsolder parts 
and trace it out with an ohmmeter. 


Picture pulling 

I have an RCA KCS-72 chassis 
with severe picture pulling. І can’t get 
the contrast high enough without weav- 
ing, by adjusting the agc control. Also, 
the height of the svnc pulses goes down 
when the weave shows up. Is 8 volts too 
much negative bias on the i.f. grids? — 
J. H. M., Detroit, Mich. 

All of your troubles are tied to- 
gether. Eight volts is quite a bit too 
much negative bias for the video i.f. 
Because of this, you can't get enough 
Bain in these stages to give you proper 
contrast. Check the i.f. tubes. Even with 
the high bias, one of them may be 
gassy or have grid emission, resulting in 
plate saturation and the sync clipping. 

Also, from the symptoms, it would 
be a very good idea to align the i.f. 
stages. Sweep them carefully and watch 
out for a droop in the high-frequency 
end of the curve. 

Finally, bridge the electrolytics in 
and around the B-plus supply lines to 
the video amplifier and sync separator 
stages. Pulling is often caused by weak 
electrolytics. 


Vertical growing 


We have a Sylvania 537-3 chassis in 
the shop that is pretty mysterious. The 
vertical sweep expands about 40% 
during the first 5 minutes of warmup! 
The vertical output tube plate current 
increases about the sume amount, but 
the waveform on the plate seems to ex- 
pand only about 596. All voltages seem 
to be pretty stable.—D. H., White Rock, 
B.C., Canada 

Since, as you say, you've changed 
all components in the vertical circuits, 
Id look elsewhere. Try replacing the 


6AL5 
PHASE DET, AFC 


damper tube, since it could be altering 
the boost voltage. Check the horizontal 
output tube for grid current or grid 
leakage, also the 1ODE7 vertical output 
tube. Ра say that this trouble is prob- 
ably due to grid current or grid leakage 
in one of the tubes named (except the 
damper, of course!) since this seems to 
be at the bottom of almost all mysteri- 
ous difficulties like this. 

I remember a case not long ago in 
which a small leakage in the grid of the 
horizontal output tube caused a very 
similar symptom. The only explanation 
we could find was that it was altering 
boost voltage. 

Horizontal lock range 

In an old Stewart-Warner 9126, I 
can't get the horizontal hold control to 
work right. Although I can short out 
the afc grid and hold a picture for a 
long time, when I put the afc back on, it 
is very unstable. 

When I turn the hold control (the 
slug in the ringing coil) clockwise to 
bring the picture into sync, it flops on 
past out of sync the other way. If l 
back up to it I can get it to lock, but 
sometimes I get it locked on a split 
picture and camt get it off without 
throwing it out of sync again and 
sneaking up on it. I've checked or 
changed every part in the horizontal 
avc, and 1 seem to have plenty of saw- 
tooth pulse at the right peak-to-peak 
amplitudes.—J. C., Atlanta, Ga. 

Although this looks like a standard 
stabilized-multivibrator dual-diode afc 
circuit, it can be pretty tricky. Check 
the circled parts in Fig. 7. Each one 
has been known to cause this peculiar 
symptom. Probably the most likely is 
the 3,900-ohm oscillator plate load re- 
sistor. Even though this resistor in most 
circuits is not critical as far as fre- 
quency is concerned, in this one it is. 
You'll probably find it has increased to 
8,000 or 10,000 ohms. Also check the 
grid bypass capacitor and the pulse 
coupling capacitors, both .05 pf, for 
leakage. The grid is a very high-imped- 
ance circuit, more than 5 megohms 
from ground, and any dc leakage in the 
bypass capacitor upsets control action. 
Fig. 7—Partial circuit of 
Stewart-Warner 9126. Circled 
parts can cause horizontal in- 
stability and incorrect locking 
action. 
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WHATS YOUR EQ? : 


Draw the Waveform 

As long as the input signal is less 
than +20 volts, the diode cannot con- 
duct and the output signal is the same as 
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These include HERMETICALLY-SEALED AMPLIFIER, 
HIGH-RATIO COIL, BALLASTS, Leads & hardware. 


shorted capacitor (C1) will be charged 
to 100 volts. When the switch is re- 
leased, one end of C2 is connected to 
the negative side of the battery and the 
other end to the negatively charged end 
of Cl. Thus, you will have a 100-volt 
charge on one capacitor and zero 


charge on the other. (This statement 
does not consider the residual charge 
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Le Eee Te ET ET $44.95 
INPUT OUTPUT ag : will gradually even MODEL TP 6 or 12v. pos. grd. direct 
> = ages, the charges fi n hz алу { 50 | installation wo. insulating points .. $49.95 
= up, resulting in a final charge o MODEL TS Special, 40kv system .... $59.95 
EE volts on each capacitor. 


Ча AGO СОЦ ЕЕ Кзыл к Акай СУ $49.95 
Another Two-Box Problem | | TWO-TRANSISTOR KITS Everything needed to build 


the input signal. When the input voltage x; | | conversion. Includes transistors, coil, ballasts, 
А ue "à oes р 3 Е | As you have probably guessed, this | | heat sink, decal, etc. 
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keeping the voltage from rising any 
higher. 
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kit adapts to positive ground, $2.50 pp. 


1 oz. Epoxy potting plastic in mixing bag $1.95 pp. 
HIGH-RATIO IGNITION COILS with free circuit dia- 


gram. 
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ference between it and the earlier prob- 
lems is in the switching. The diagram 
below shows the circuit. The lamps are 
120 volts 6 watts, as stated in the prob- 
lem, and the rectifiers should be rated 
at 100 ma or more. END 


Capacitor Charge 

Since the two capacitors are in 
series, the 100-volt charge will divide, 
charging each to 50 volts. When the 
shorting switch is pressed, the non- 


"i с 4 Inf 


TX250 Heavy duty coil 250:1 ratio 
T400 HIGH EFFICIENCY 400:1 coil for 


HIGHER OUTPUT and/or LOWER 
TRANSISTOR VOLTAGE ........... ‘$14.95 


FULL LINE of PARTS at NET PRICES. 

Free lists. Dealer opportunities. Marine models 
available. When ordering, specify voltage and car. 
Add postage for 4 Ibs. on kits and conv’s; 3 Ibs. on 
coils. $5.00 deposit with COD’s. 


ИТУАС 


PALMER ELECTRONICS LABORATORIES Inc. 
CARLISLE 20, MASS. 


617—AL 6-2626 


TV-RADIO Servicemen or Beginners.. 4 


Send for Coyne 
1-Volume Job-Training Set 


on 7-Day FREE TRIAL! 


Answers ALL Servicing Problems QUICKLY . . . 
Makes You Worth More On The Job! 


Put money-making, time-saving TV-RADIO-ELECTRONICS 
know-how at your fingertips—examine Coyne's all-new 7-Volume 
TV-RADIO-ELECTRONICS Reference Set for 7 days at our 
expense! Shows you the way to easier TV-Radio repair—time 
saving, practical working knowledge that helps you get the BIG 
money! How to install, service and align ALL radio and TV sets, even 
color- TV, UHF, FM and transistorized equipment. New photo-instruc- 
tion shows you what makes equipment “tick”. No complicated math 
or theory—Just practical facts you can put to use immediately right 
in the shop, or for ready reference at home. Over 3000 pages; 1200 
diagrams; 10,000 facts! 
SEND NO MONEY! Just mail coupon for 7-Volume TV-Radio Set on 7-Day 
FREE TRIAL! We'll include the FREE BOOK below. If you keep the set, 
pay only $3 in 7 days and $3 per month until $27.25 plus postage is paid. 
Cash price only $21.95. Or return set at our expense in 7 days and owe 
nothing. Either way, the FREE BOOK is 
“LEARNED MORE FROM THEM yours to keep. Offer limited, so act NOW! 
THAN FROM 5 YEARS WORK!” B FREE DIAGRAM BOOK! 
"'Learned more from your first two 


We'll send you this big book. "150 Radio- 


The First 
Practical 
TV-RADIO- 
ELECTRONICS 
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Like Having An Electronics Expert Right At Your Side! 


VOL. I—EVERYTHING ON TV- VOL. 5—EVERYTHING ON TV 
RADIO PRINCIPLES! 300 pages TROUBLESHOOTING! Covers ali 
of practical explanations; hun- types of sets. 437 pages; illus- 
dreds of illustrations. trations, dlagrams. 


МОК, С-ЕЕМЕЋҮТНІМЄ ON ТУ. voL. 6 —Ty CYCLOPEDIA! Quick 
RADIO-FM RECEIVERS; 403 and concise answers to TV prob- 


pages; fully illustrated. F 

lems in alphabetical order, in- 
VOL. 3—EVERYTHING ON TV- cluding UHF, Color TV and 
RADIO CIRCUITS! 336 pages; Transistors; 868 pages. 


hundreds of illustrations, circuit 
diagrams. VOL. 7—TRANSISTOR CIRCUIT 
VOL. 4—EVERYTHING ON SERV- HANDBOOK! Practical Reference 
ICING INSTRUMENTS! How they covering Transistor Applications; 
work, how to use them. 368 over 200 Circuit Diagrams; 410 
pages; illustrated. pages. 

ALL 7 BOOKS HAVE BRIGHT, MODERN, 
VINYL CLOTH WASHABLE COVERS 


FREE BOOK—FREE TRIAL COUPON! 


Educational Book Publishing Division 

COYNE ELECTRICAL SCHOOL 

1455 W. Congress Parkway, Dept. 13-RE, Chicago 7, Illinois 
Yes! Send me COYNE'S ;-Volume Applied Practical TV-kADIO- 


than 5 years work.” Television Picture Patterns and Diagrams Ex- ELECTRONICS Set for 7-Days FREE TRIAL рег your offer. Include! 

volumes tha оооу plained" ABSOLUTELY FREE just for examin- “Patterns & Diagrams’ book FREE! [] 

y ' ^ е ing Coyne's 7-Volume Shop Library cn 7-Day [| 

*'Swell set for either the service- FREE TRIAL! Shows how to cut servicing time Name Age r] 

man or the beginner. Every service hy гей BU, DALTON plus schema He E ОНЫ вама 2:070 Q 
еа n grams for many and radio sets ours FREE 

bench should have one. Melvin whether you keep the 7-Volume Set or not! Mai) /s Address ..........................+ + een nene nenne Ц 

Masbruch, lowa. coupon TODAY: й 

СИУ as tcdws ntwarmcinger to ER её Pire Zone (a State ilu. r] 


O Check here if you want Set sent C.O.D. Coyne pays postage oni 
C.O.D. and cash orders. 7-Day Money-Back Guarantee. [] 
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HARMAN-KARDON GALAXY SERIES 
handles more sound jobs, large or small, 
easier and at less cost than any other 
packaged public address amplifier! 


E You select exactly the number of channels, types of 
inputs and the power you require to fit each job! You buy 
only what you need, use what you buy .. . never any waste! 


W Expand or modify a system, anytime, with simple mod- 
ules that install in minutes. Regardless of whether it's 
channels, inputs or power! System never obsoletes! 


B Apply compression or full limiting to any desired chan- 
nel, on any kind of program source. Or, alternately, apply 
limiting action to the entire program mix. Eliminate com- 
plaints about sound being too loud or too low; reduce the 
number of microphones and channels needed to achieve 
group coverage; prevents sound output exceeding point 
of feedback howl. 


и Introduce beep, warble or continuous tones—all three 
if you wish—to signal time periods, fire, forced or un- 
authorized entry, occurrence of any disaster or emer- 
gency ... even to signal rain, temperature, water level or 
other possibly significant conditions. And you can intro- 
duce these signals manually, or remotely and automati- 
cally... even if the amplifier is turned off! Now a sound 
system can more than earn its keep by doubling as an 
operation and safety aid. 


E Employ "precedence" mode of operation, with local 
manual switch or remotely and automatically; complete 
cut-out of unwanted signal or any blend of the normal and 
precedence signals. Now you can have all-call, emer- 
gency messages, tone signals, periodic sales messages, 
etc....as an integral part of the regular sound system. 


WU Monitor headset jack and monitor volume control ... 
plus space and facilities on the front panel for plug-in 
monitor speaker or VU meter. Takes the guesswork out 
of system adjustments; detects and isolates program 
problems quickly. 


W Complete remote control facilities are provided...for 
control of program levels, putting the system on “stand- 
by" or turning the system on and off. Place the equipment 
where it ought to be, control the system from where it's 
most convenient. 


W Professional performance, quality and construction 
throughout. Power ratings are given at 196 T.H.D.—the 
industry practice for packaged amplifiers is twice this dis- 
tortion. Power band-width, hum and noise level and regu- 
lation are exceptional...as good as you might expect 
from "high fidelity" amplifiers. Parts are conservatively 
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operated; tubes are run well within manufacturers' toler- 
ances for greatest reliability and life. 


E Plus many other special operating and installation ad- 
vantages, such as: output to a tape recorder, independent 
of tone and master volume controls; four position Lo Cut 
Filter; bridging In-Out connections; on-chassis sockets 
for plug-in low impedance mike and line input trans- 
formers, phono and tape equalizers; both balanced and 
unbalanced 25V and 70V constant voltage outputs; choice 
of flush-panel, cage or rack-mounting facilities... and 
numerous other features. 


PREAMPLIFIER-MIXER — accommodates 
up to 8 channels; includes VU Meter, line 
amplifier and power supply. 


eoecooeíL 
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POWER BOOSTERS— 
available covering the 
range from 40 to 200 
watt performance. 


REAR VIEW 40-50 WATT = 
GALAXY—note modular con- Ф 
struction and arrangements of 


inputs. Other models: 75-85 watt Ms ри” 
and 150-200 watt output power. i $ 


AND DOLLARS-PER-WATT PRICES THAT DEFY COMPETITION! 
No matter how small or how big the sound system you contemplate, you owe 
it to yourself to investigate the Harman-Kardon GALAXY Series before you 


buy. Use the coupon to get Free "Sound Headquarters” Decal that helps 
identify you as a source of quality sound equipment... plus all the facts 
on GALAXY! 


r ^" 
| | 
| | 
| | 
| | 
| | 
| — HARMAN-KARDON INC. Commercial Sound Division | 
| 55 Ames Court, Plainview, L.l., N.Y. DESK F-1 | 
| | 
| | 
| | 
| | 
| | 
| | 


Please send literature on the GALAXY Series immediately. 


name 


address 
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Electronic switching 


Switching circuits 
for oscilloscope 


or oscillograph 


By F. J. G. VAN DEN BOSCH 


6SN7-GT,|2AU7,6CG7 


7^ DRIVER STAGE 


220K 


6SN7-GT, 
6С67,12А07 


6517, 
I2ATT — —»- 400V 
47K 


TO DRIVER 
STAGE 
OR SCOPE 


47K 


Lvs. 400V 
- EF40(6AU6)(2) 
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Fig. 1—Two basic switching circuits. 
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IN ELECTRONICS IT IS OFTEN DESIRABLE 
to compare two or more waveforms, 
either in relation to each other or to a 
fixed standard. Electronic switching 
and an oscilloscope make this possible. 

There is a fundamental loss of in- 
formation when we use an electronic 
switch—we lose whatever data would 
have appeared during the switching in- 
tervals. This loss is kept as small as pos- 
sible by selecting a switching frequency 
that makes all useful or desired infor- 
mation available. This depends upon 
how much loss of information can be 
tolerated, or inversely by the minimum 
amount of data judged adequate. 

In studying biophysical wave- 
forms, for example, the switching fre- 
quency should be at least five times 
that of the waveform to be observed. 
When the two waveforms to be ob- 
served have a great frequency differ- 
ence, the switching frequency should 
be based upon the highest frequency. 

Fig. | shows two electronic switch 
circuits. In Fig. 1-а, V1 is arranged as 
a standard multivibrator. Switching 
pulses are injected into the supressor 
grid of the 6AU6’s. Varying screen 
grid potentials with potentiometers R1 
and R2 varies the relative position of 
each of the switched beams. The 
switch’s outputs can be connected di- 
rectly to a scope or to the driver stage 
shown in Fig. 2. 

Fig. l-b is slightly different. Here, 
multivibrator V1’s output is fed to V2, 
a driver for V3 and V4. V2's cathodes 
are directly connected to the cathodes 
of V3 and V4. Again the output of 
these last tubes can be connected di- 
rectly to the scope or to the driver 
stage shown in Fig. 2. 

With the values shown, both cir- 
cuits in Fig. ! will operate equally well. 


Fig. 2—Driver stage amplifies output 
of circuits of Fig. 1. 


E Mis 6AQ5(2) 


IN-UTS 
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However, note the separate feed of the 
screen grid potentials in Fig. 1-а. This 
is done to avoid interference between 
the two beams. If you want to display 
more than two waveforms simultane- 
ously (for example, six signals), use 
three multivibrators and six independ- 
ent 6AU6 output tubes. The driver 
stage shown in Fig. 2 increases sensitiv- 
ity and is optional. 

Fig. 3 shows a valuable addition 
for blanking. It is primarily a mixer for 
the two incoming signals from the 
switches. V2's plates are connected via a 
capacitor (not shown) to the grid of 
CRT. One control grid of V2 receives 
the mixed signals from V1 and the 
other control grid receives a pulse from 
the scope's sweep circuit. The net re- 
sult is sync with the line time base and 
a suppressed retrace. 

There is another approach to this 
problem. When dealing with a bio- 
physical phenomenon, it might be more 
economical to use separate preamps fed 
by an electronic switch to power a final 
amplifier. This final might then be con- 
nected to a scope (if the signal is to be 
visually observed), or to recording 
equipment. 

Fig. 4 shows the circuit of an elec- 
tronic switch for two inputs. V1 and V2 
are both  multivibrators. V3 allows 
phase adjustments before output stage 
V4. Variable capacitors C1, C2, C3 and 
C4 adjust the switching frequency for 
the waveforms shown at A and B. 
Both these outputs then connect to the 
input terminal of the preamps and in 
parallel with the incoming signals. This 
way only one final amplifier is re- 
quired. For example, electroencephalo- 
graphs usually contain six to eight sepa- 
rate circuits for each hemisphere of the 
brain to be examined. By using three 
switches like the one in Fig. 4 and in- 
terconnecting them for sync with ca- 
pacitors of the type shown in the cir- 


6SL7,I2AT7 


—-400V 


TO CRT GRID 


FROM MULTIVIBRATOR E 
Fig. 3—Retrace blanker is also a mixer. 
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DESIGNED FOR. COLOR n AE 


WINEGARD 
COLORTRON ANTENNAS 


4 gold anodized models from $2495 


Pat, Nos. U.S. 2,700,105; 2,955,289 © Canodu 511,984 * Others Pending. 


AVAILABLE WITH REVOLUTIONARY 
" NUVISTOR COLORTRON AMPLIFIER... 


ө 


Now, through continuous Winegard research, a new, im- 
proved Electro-Lens yagi has been developed—the NEW 
WINEGARD COLORTRON— PERFECT ANTENNA For CoLon TV! 

Colortrons have a flat frequency response (plus or minus 
15 DB across any 6 MC channel), no “‘suck-outs” or “roll-off” 
on end of bands . . . accurate 300 ohm match (VSWR 1.5 to 
1 or better) . . . unilobe directivity for maximum ghost and 
interference rejection. They deliver today's finest color recep- 
tion, give a new picture quality to black and white. Colortrons 
are the only outside antennas that carry a WRITTEN FACTORY 
GUARANTEE OF PERFORMANCE. 

And Colortrons are built to last. High tensile aluminum 
tubing for rigidity and stability, insulators with triple mois- 
ture barrier, GOLD ANODIZED for complete corrosion-proofing. 

There are 4 Colortron models to cover every reception need, 
from suburbs to distant fringe areas . . . $24.95 to $64.95 list. 

New Winegard Colortron twin-nuvistor amplifier perfectly 
matches Colortron antennas. Gives added gain and sensitivity 
on both color and black and white. Ultra-low noise, high 


World's most powerful TY antenna 


MODEL C-44 
GOLD ANODIZED $64.95 


MODEL C-43 


A 


GOLD ANODIZED $51.90 


gain Colortron Nuvistor Amplifier can easily drive 6 or more 
TV sets. 

With revolutionary twin-nuvistor circuit, Colortron ampli- 
fiers can handle up to 400,000 micro-volts of signal without 
overloading. This is 20 times better than any single transistor 
amplifier. The Colortron Amplifier will bring the weakest 
signals up out of the snow, yet strong local TV & FM signals 
will not overload it. A special life saver circuit gives the two 
nuvistors a life of 5 to 8 years. 

This amplifier is completely trouble free and the finest 
performing antenna amplifier you can own. 

Completely weather sealed, nothing is exposed to corrode 
and cause trouble . has all AC power supply with 2 set 


coupler. (Model No. AP-220N, $39.95 list). Twin transistor 
model also available up to 80,000 micro-volts input. New type 
circuit protects transistor from static electricity built up in 
lightning flashes. (Model No. AP-220T, $39.95 list). 
Colortron Amplifier can be added to any good TV antenna 
for sharper, clearer TV reception. 
Ask your distributor or write for technical bulletin. 


MODEL С-22 e 
GOLD ANODIZED $34.95 


Winegard Кае а 


E 
zm 


GOLD ANODIZED $2495 — 
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С 400V 


Fig. 4—A practical electronic switch. | 


cuit as C5, it is possible to use six 
preamps, each controlled by the elec- 
tronic switches as shown. These pre- 
amps are then connected to one final 
amplifier which in turn will use only 
one recording pen. The various chan- 
nels recorded following simply in the 


sequence determined by the electronic | 


Switches. 


In this way, both hemispheres can | 


be recorded with only two pens. If a 


visual display on a scope screen is de- | 


sired, simply connect the output to the 
scope input. However, make sure the 
switching frequency you select is fast 
enough to give a linear display of the 
six channels during one line sweep. 
Using electronic switching for these 
purposes will simplify equipment and 
lower the cost of experimental appara- 
tus for the laboratory. END 


Simpler 
Closed-Circuit TV 


An industrial closed-circuit, high- 
resolution color TV system that uses a 
single vidicon camera with a color 
wheel and a three-gun color tube in the 
receiver is reported by Mitsubishi of 
Japan. Previous systems using a single 
vidicon in the camera have needed color 
wheels synchronized on both camera 
and receiver. Those systems that used a 
three-gun color tube in the receiver 
have used a three-vidicon camera. The 
new camera combines the two ap- 
proaches to make a simpler system. The 
equipment has a bandwidth of 10 mc. 
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EQUIPMENT REPORT 


Metro-Tel 
Shorted- 


Turn 
Indicator 


By WAYNE LEMONS 


Ever want to check the oscillator or 
oscillator frequency of a tube or tran- 
sistor radio? Ever want to make a quick 
diagnosis as to whether the radio trou- 
ble is in the i.f. or af stages? Like to 
know if the loop antenna is tuning to 
the correct frequency? These are only 
a few of the things you can do with a 
TUNED signal tracer that you can't do 
or can't do as well with an untuned one. 

Back in the Thirues no shop was 
considered complete without at least one 
tuned signal tracer on the service bench. 
Later, the untuned tracer virtually re- 
placed the tuned variety, because they 


| were then less expenseive and less com- 


plicated. 

The tuned tracer is better than the 
untuned both in circuit loading where it 
usually has much less effect on the cir- 
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cuit it is checking, and in signal identi- 
fication where the tuned tracer tells you 
whether the signal you are measuring is 
rf, if. or oscillator and at what fre- 
quency. 

The bugaboos of both price and 
complication have been neatly side- 
stepped on a new tuned tracer made by 
Conar, a division of the National Radio 
Institute. It is both simple and inex- 
pensive. 

Looking at the schematic, note 
that the probe houses a cathode fol- 
lower (6AB4). This gives it high input 
impedance and low input capacitance. 
The 47,000-ohm resistor (R1) further 
isolates the input capacitance from the 
circuit to be tested. 

The output of the 6AB4 is fed 
through the probe cable to a COARSE 


RADIO-ELECTRONICS 


e 6.3V TO HTRS - 


** GANGED TO FINE ATTEN 


COARSE ATTENUATOR 


6GM6 (2) 


ATTENUATOR step switch inside the 
main housing. This switch attenuates the 
input signal, either rf or af, in multi- 
ples of 10. The output of the attenuator 
is fed through a .005-4f capacitor (C3) 
to the grid of a 6GM6 rf-af amplifier. 
A 3,000-ohm pot in the cathode of this 
tube is used as a FINE ATTENUATOR. In 
the rf position, the plate load of the 
6GM6 is an rf coil. Its frequency is de- 
termined by the range switch and the 
tracer tuning capacitor (A range—170 
to 500 kc, B range—500 to 1,500 kc). 
The rf is then coupled through a 47- 
„uf capacitor (C9) to the grid of a sec- 
ond 6GM6 rf amplifier that also uses 
rf coils in its plate circuit. The output of 
this second rf stage is fed through an- 
other 47-u4f capacitor (C13) to one of 
the diode plates of the 6AV6. This diode 
rectifies (detects) the rf, and the re- 
sultant dc is filtered and fed to the grid 
of the 6E5 tuning-eye tube. The detect- 
ed signal is also fed to the audio ampli- 
fier through the volume control. Eye 
closure indicates the strength of the rf 
signal. 

For af tracing, the same probe is 
used as well as the coarse and fine 
attenuators. In the af position, though, 
only the first 6GM6 is used. The rf 
plate-coil is switched out and an 18,000- 
ohm resistor (R15) switched in instead. 
The af is then fed through a .0l-af ca- 
pacitor (C7) to the other diode plate of 
the 6AV6. The rectified af voltage is 
fed to the grid of the 6E5 tuning eye. 
It is also fed to the audio amplifier 
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Circuit of an unusual type of signal tracer. 


through the tracer volume control so 
the operator can hear the signals 
through the built-in speaker. 


Using the tracer 


Either tube or transistor radios 
can be checked with the 230; however, 
since transistor radios are not discussed 
as often as tube types, we will confine 
ourselves to the transistor radio only. 
1. Dead radio 

Turn on the radio and make sure 
it is drawing current. Tune the signal 
tracer to the i.f. (usually 455 kc) and 
hold the probe near the last i.f. tran- 
sistor, touch it to the transistor case or 
to the slug inside the transformer. Turn 
the tracer to near full gain and tune the 
radio dial. If you hear stations, the cir- 
cuits are working up to this point and 
you should suspect the audio circuits. 
If you hear no signals, then you know 
the trouble is ahead of the last i.f. 

To trace the audio stages, switch 
the tracer to af. A convenient point to 
start is at the top of the volume control. 
lf there is audio here, move on to the 
driver base, driver collector, audio out- 
put bases, audio output collectors and 
the speaker voice coil, until you find 
where the signal stops. 

For tracing if. and rf signals, 
switch the tracer to rf, start at the an- 
tenna and work up to the volume con- 
trol—base and collector of each stage. 
Remember that in a transistor radio, 
unlike a tube radio, you will have a loss 
through the if. transformer. The only 
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time you won’t have a loss is if the 
transistor input circuit is open so that 
there is no load on the secondary wind- 
ing. If you find a set that has little or 
no loss, look for a broken printed cir- 
cuit Or an open transistor. When trac- 
ing rf or i.f. Circuits, set the tracer dial 
to the correct frequency to get maxi- 
mum gain. 
2. Testing the oscillator 

The oscillator circuit is a frequent 
cause of trouble in transistor radios. 
With the model 230 you can tell not 
only whether the oscillator is working 
but also if it is at the correct fre- 
quency. Just hold the tracer probe near 
the oscillator circuit and tune the 
tracer on band B for maximum eye 
closure. Increase attentuation if the eye 
shadow overlaps. Read the oscillator 
frequency directly from the 230 dial. 
Note: Since the tracer’s top frequency 
is 1,500 ke, the radio diao should be set 
to below 1,000 kc so that the radio’s 
oscillator frequency will not be out of 
the tracers range. (The oscillator is 
normally the intermediate frequency 
above the station frequency.) 


3. Checking gain 


One of the most important aspects 
of signal tracing is in checking the gain 
of a radio. A set that is weak is nearly 
always harder to troubleshoot than a 
dead one. With the 230 you can check 
gain accurately since the tracer does 
not load the circuits appreciably. The 

(Continued on page 66) 
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all find Heathkit test equipment quality and 


Industry Production and Design professionals put Heathkits 
to work in their factories and laboratories for high perform- 
ance at low cost. Typical Heathkits used are: 10-10 3° DC 
Oscilloscope,$79.95 . . . M-11, world'slargestselling Vacuum 
Tube Voltmeter, $24.95 . . . 1G-82, Sine & Square Wave Gen- 
erator, $51.95. ..1Р-32, Variable-Voltage Regulated Power 
Supply, $56.95. ..1P-20, Hi-Current, All-Transistor, Regu- 
lated Power Supply, $72.95... |M-30, Laboratory Transistor 
Tester, $54.88... |M-21, Vacuum Tube Voltmeter for preci- 
sion AC measurements, $33.95. 


Technicians around the world put Heathkits on their service 
benches for rapid, precision measurements ... complete 
trouble-shooting facilities at lowest cost. Typical Heathkits 
used are: IM-32, Service Bench Vacuum Tube Voltmeter, 
$32.95 . . . 10-12, Wide-Band 5” Oscilloscope, $76.95... TT- 
1A, Mutual Conductance Tube Tester, $149.95... 1G-62, 
Color Bar and Dot Generator for Color TV servicing, $64.95 
...16-52, TV Alignment Generator, $54.95 . . .1Т-11, Deluxe 
Capacitor Checker to test capacitors of all types, $29.95.., 
See the complete line in the Heathkit Catalog. 
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economy stacks up best 


Hobbyists of all kinds find Heathkit test equipment invaluable for 
pursuing their hobbies with refined techniques. Audiophiles, 
amateur radio operators, kit builders of all kinds use these Heath- 
kits in their workshops: 10-21, General Purpose 3" Oscilloscope, 
$49.95 ... MM-1, Sensitive Volt-Ohm-Milliammeter for all-purpose 
measurements, $29.95...IT-21, Tube Checker for fast tests of 
tubes of all types, $44.95 . . . 1G-102, Radio Frequency Signal Gen- 
erator, $27.95...1G-72, Audio Signal Generator, $41.95... IP-12, 
Low Ripple Battery Eliminator, $47.50. 
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Who is Heathkit? 


Heathkit is the pioneer and 
world's largest manufacturer 
devoted exclusively to the de- 
sign and manufacture of do- 
it-yourself electronic kits. All 
our efforts are aimed at creat- 
ing more kits, better kits, 
easier-to-build kits. 


What are Heathkits? 


Heathkits are electronic equip- 
ment in un-assembled form. 
All parts are packaged in 
convenient groups and com- 
plete, easy-to-read, well-illus- 
trated instruction manual tells 
you how to put them together. 
Heath offers over 250 kits from 
simple portable radios to big 
analog computers. 


Who builds Heathkits? 


Millions build Heathkits. Peo- 
ple with absolutely no mech- 
anical ability or knowledge of 
electronics as well as skilled 
electronic experts—all find 
value, economy, fun, relaxa- 
tion, and pride of accomplish- 
mentin Heathkits. You can too. 
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= Money Back 
= Guarantee 


(<=> Heath Company unconditionally guarantees that each 
(> Heathkit® product assembled in accordance with our 
E easy-to-understand instruction manual must meet our 
published specifications for performance or your pur- =} 
chase price will be cheerfully refunded, 
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The famous Heathkit quarantee — This money back guar- 
antee stands behind every Heathkit. It guarantees that you 
are getting equipment of the highest quality that will provide 
years of use and pleasure. Equipment second to none. 
Heathkit— world pioneer in the exciting hobby of kit building. 


FREE 1963 Heathkit Catalog. Send for your 
free copy of this new Heathkit Catalog...itdes- 
cribes and illustrates the complete Heathkit 
Test Instrument line...units for every purpose 
units of highest quality at lowest cost. 


= 

| | 

( HEATH COMPANY l 

і Benton Harbor 20, | 

і Michigan l 

- by Daystrom | 

| [Г] Please send my free 1963 Heathkit catalog | 

| NAME. | 

| дррвЕз5 = - c | 

| CITY. — =a zoe ЕЕ | 

| STATE. - | 

а Á Á Á J 
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(Continued from page 63) 
best way to check gain is to first check 
several radios that are performing nor- 
mally. This gives you some idea of 
what to expect. This is your standard 
of performance and, when a radio de- 
viates substantially from it, you have a 
good indication of where to look for 
trouble. Note: Only strong stations will 


both for gain and distortion. Start at 
the top of the volume control and work 
right on through to the speaker. For 
more accurate af gain checks, use an af 
generator with the tracer. 

For distortion, a station signal is 
best. Follow the af until you can localize 
the stage originating the distortion. 

The calibrated attenuators work 


both for rf and af and control the 
amount of signal fed to the tuning eye 
and to the audio amplifier. On the other 
hand, the volume control has no effect 
on the eye. It controls the audio going to 
the speaker. 


give you any indication at the antenna 
transformer secondary. There is very 
little signal voltage at this point. 


4. Checking audio 
You can check the audio stages 


Tarzian offers 


FAST, DEPENDABLE 
TUNER 

REPAIR SERVICE 
ө 


ALL 
MAKES 


00 


ONLY 
effective 


0 Jan. 1963 


INCLUDING 


It just makes sense that a manufacturer of tuners should 
be better-qualified, better-equipped to offer the most de- 
pendable tuner repair and overhaul service. 

Sarkes Tarzian, Inc., pioneer in the tuner business, 
maintains a complete, well-equipped Factory Service Dept. 
—assisted by Engineering personnel—and staffed by spe- 
cialized technicians who handle ONLY tuner repairs. . . 
on ALL makes and models. 

Tarzian-made tuners received one day will be shipped 
out the next. There is a 12-month guarantee against defec- 
tive workmanship and parts failure duc to normal usage. 
And compare our cost of $9.50 and $15 for UV combina- 
tions. There is absolutely no additional, hidden charge for 
ANY parts except tubes. Replacements available at low 
cost on tuners beyond practical repair. 


24-HOUR SERVICE 
1-YEAR WARRANTY 


Ф Tarzian-made tuners аге identified by this stamping. 
When inquiring about service on other tuners, always 
give tube complement . . . shaft length . . . filament ... 
voltage . . . series or shunt heater .. . IF frequency . . . 
chassis identification. All tuners repaired on approved, 
open accounts. Check with your local distributor for 
Sarkes Tarzian replacement tuners, replacement parts, or 
repair service. 


SERVICE MANAGER + TUNER DIVISION • 


SARKES TARZIAN INC 


east hillside drive « bloomington, indiana 
edison 2-7251 
MANUFACTURERS OF TUNERS . . . SEMICONDUCTORS . . . AIR 
TRIMMERS ... FM RADIOS ... AM-FM RADIOS... AUDIO TAPE 
eae BROADCAST EQUIPMENT 
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See your distributor, or 
use this address for fast, 
factory repair service 
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The Conar tracer fills a definite 
niche as an inexpensive, simple-to-oper- 
ate, tuned signal tracer that should be 
an invaluable aid for any technician 
servicing broadcast radios. 


Metro-Tel Shorted- 
Turn Indicator 


This handy little device checks 
coils for shorts and excessive leakage 
rapidly and easily. You simply drop the 
coil being checked over the mandrel 
projecting out of the front panel and 
watch the meter. If the needle doesn't 
move, the coil is not shorted. If the 
needle moves to the left (down scale), 


there’s a shorted turn somewhere in 
that coil. 

The circuit used is a peak-tuned 
two-transistor oscillator powered by 


four 1.5-volt C-cells. The oscillator coil 
core extends through the instrument's 
front panel. If a shorted or very leaky 
coil is placed over this core (mandrel), 
it reduces the Q of the oscillator cir- 


MANDREL 


2NIO7 (2) 


4.5V- 
З С CELLS 
\ IN SERIES 


\ 


Simple two-transistor circuit picks out 
shorted coils accurately. 


cuit. This cuts back the oscillator out- 
put or stops the oscillator, causing a 
lower meter reading. The arrangement 
is so sensitive that it will detect even 
one shorted turn in a coil of No. 44 
wire. 

One thing to watch out for: Nor- 
mal leakage in coils with 5,000 turns or 
more can cause a shift in oscillator 
frequency and a reduction in the meter 
reading. (A scope can be plugged in to 
detect frequency shift.) So when check- 
ing large thousand-turn coils, set up a 
standard meter reading with a known 
good coil and use it to detect any de- 
fective ones. 

While the coil is being checked for 
shorts, it can be checked for continuity. 
Simply short the coil leads. Continuity 
is indicated by the meter needle moving 
downscale. 

Different size mandrels are for par- 
ticular applications and are available on 
special order. 


RADIO-ELECTRONICS 


JANUARY, 


TEANSMIT 
stirtton 


„ 2 
а 


"Л," 


receve”? 
SELECTOR 


MICROPHONE kr 


€necutive 


тити: сатута мге 6. 


OPERATE — GAUSSATE 


MODEL 1C0 A TRANSCEIVER WITH 
NEW DYNAMIC MICROPHONE 


COSTAL rg 


EXTERNAL SPEAKER S/METER 


CLIPPER/FILTER AMPLIFIER 


International's new Model 100 A is the latest in 
the outstanding line of Executive transceivers. 
The advanced design Executive features a tran- 
sistor power supply, new perforated metal 
cabinet, and a new rugged microphone . . . all 
of which contribute to a more reliable mobile 
operation. 


The Model 100 A... the finest of its kind, also features: 
* Crystal filter for improved receiving ө Twelve crystal 
controlled transmit positions ө Two crystal controlled 
receive positions € Dual conversion superheterodyne re- 
Ceiver tuning 23 channels e Built-in calibration circuit 
ө N R squelch € Provision for connecting external 
Speaker and s/meter e Push-to-talk operation ө Transis- 
tor power supply operates from 6/12 vdc or 115 vac 
Model 100 A, complete with 1 transmit crystal, 

1 receive crystal, and microphone... $199.50 


External Speaker and S/Meter 


The perfect companion for the International Executive 
Model 100. Utilizes a high impedance vacuum tube volt 
meter circuit. Connects to socket on rear of transceiver. 
S/meter reads in three ranges. Brown cabinet, brown 
and silver panel matches Executive transceiver. 


Complete with interconnecting cable, $49.50 
Executive Speech 
Clipper/Filter Amplifier 


A microphone amplifier designed to increase average 
modulation . . . limits modulations peaks . . . filters 


1963 


audio frequencies above 2500 cycles. Permits arms- 
length microphone operation. Power requirements: 12 
vac or 12 vdc. 


Complete with interconnecting cable... NE $38.50 


12.6 VAC, 2 Ampere Power Unit 


Base station power unit for Speech Clipper/Amplifier. 
Operates from 115 vac. Provides 12.6 vac at 2 amperes. 


Complete with mounting chassis, power cord, 
ЦПЗ ЗУ Па ee БЕЗ E Er ОИ $12.50 


Citizens Band licensees with International 
equipped stations know the unquestioned 
superiority and advantages of Executive trans- 
ceivers and their system engineered accessories. 


See your authorized International dealer today. 


18 NORTH СЕЕ o OKLAHOMA CITY, OKLA. 
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INTERNATIONAL MODEL 100A EXECUTIVE TRANSCEIVER 
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Headphones cut cost, time and amount of equipment 


By ERIC LESLIE 


The hard-core stereo enthusiast insists 
that the only way you can get true stereo 
is by listening with headphones. Loud- 
speaker stereo does add that third di- 
mension of direction to the sound, but 
the direction is limited by the speakers. 
The sound has to come either from one 
or the other, or from some point ahead 
of you on a plane directly between the 
two speakers. But, as Joe Marshall says: 
*Headphones put you right among the 
instruments." 


To me, headphone stereo had one 
other advantage. It made it possible for 
me to add stereo to my present setup 
with a minimum of cost and trouble. A 
small multiplex adapter, a pair of stereo 
headphones and two output transtorm- 
ers were, roughly speaking, all I needed. 
The transformers for this application are 
not critical, but should be matched. 
Mine were 2,000 ohms primary to 3 to 
6 ohms secondary, for use in the cathode- 


Output transformers (see text) (2) 
Fuses, 1/2-атреге (2) 

Fuse holders (2) 

Pair of low-ohmage stereo headphones 
(Knight KN845 or equivalent) 

EIA input jacks (2) 

3-conductor jack, for phones (1) 

Case and panel to suit 
Miscellaneous hardware 


CHAN A 
INPUT OUTPUT TRANS (2) 
E wer ul 
= > I 
ol 
f F 
.5A Sees 
б peor 
3- CONDUCTOR 
| F JACK 
| фы 
e 
ais 
SME 
CHAN B 
INPUT 


Fig. I—Schematic of the unit. 


follower output of the Heath multiplex 
adapter. A higher primary impedance 
might work better with adapters having 
plate output circuits. An otherwise iden- 
tical 7,000-ohm type was tried both with 
the cathode-follower output and with a 
transistor-type multiplex adapter. ln 
both cases, output dropped 5046. Since 
no dc flows in the windings, large trans- 
formers are not required. 

The output transformers were en- 
closed in a box with a pair of fuses (not 
really necessary for this type of head- 
phone stereo, but useful in case I ever 
want to use the phones on the output of 
a power amplifier) and the necessary 
input and output jacks. The hookup is 
shown in Fig. 1, and is self-explanatory. 
All that is necessary is to connect it to the 
multiplex output of your FM tuner. My 
FM tuner did not have a multiplex out- 
put, so the problem was not quite as 
simple, but still not difficult. 

The audio output of an FM tuner 
follows a de-emphasis network—a sort 
of tone control that compensates for the 
fact that the high frequencies are delib- 
erately emphasized before being trans- 
mitted. This pre-emphasis and de-em- 
phasis is one of the factors that give 
FM its excellent signal-to-noise charac- 
teristics. For FM stereo, we have to tap 
in ahead of this de-emphasis network, 
which is a resistor in series with the out- 
put and a capacitor across it. 

Our multiplex output has to be tak- 
en off ahead of this final resistor. Fig. 2 
makes this clear. The convenient thing 
would be to add a jack for the multiplex 
output. I simply soldered a short piece 
of low-capacitance coax directly to the 
discriminator output. 

Some practice may be needed in 
adjusting the separation control to get 
the best stereo effect. Unfortunately the 
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tones broadcast to help you make this 
adjustment are usually short, but if you 
can try to use them, not only will the 
right and left tones tell you when you 
are getting separation, but there is an 
unmistakable maximum of sound in 
both headphones—when both tones ap- 
pear at the same time and the separa- 
tion adjustment is correct—that cannot 
be heard on monophonic music or 
speech. 

Another thing to watch is that the 
two channels are in phase. Reverse tlie 
connections to one of the output trans- 
formers while listening. 

The headphone etlect is, of course, 


| te 
їв+ i 

d 4 

WIRE в PHONO 


кү 1 JACK ADDED 
FOR MULTIPLEX 
s 
tem ourpur 
АР! 


| [DiSCRiMINATOR | - 


Та I^^ 1 
| d ] L x 


WIRE 8 PHONO 


| JACK ADDED 

B+ | FOR MULTIPLEX 
| Ss 

i 

T9! 

T = 

4 L- 
FM OUTPUT 


al 


RATIO DETECTOR 


Fig. 2—How to add multiplex output to 
discriminator or ratio detector. 


This is what's inside the box. 


binaural rather than the stereophonic effect you get with 


loudspeakers. In most recordings, it is binaural reception of | 


material recorded stereophonically. See Marshall's article in 
the October 1962 issue. 

And, if you have a second amplifier, all you have to do 
for loudspeaker stereo is to pull the output leads of the multi- 
plex adapter off the phone box and plug them into the inputs 
of your two amplifiers. It is a second's job to change from 
headphones to speaker or back again. [My own job uses the 
old (de-emphasized) output to the mono amplifier, so I have 
mono FM on speaker and stereo on headphones.] 


END 


The Model 88... . A New Combination 


TRANSISTOR RADIO TESTER -- 


AS A TRANSISTOR TESTER 


The Model 88 will test all tran- 
sistors including NPN and PNP, 
silicon, germanium and the new 
gallium arsinide types, without 
referring to characteristic data 
sheets. The time-saving advan- 
tage of this technique is self- 
evident. A further benefit of this 
service is that it will enable you 
to test new transistors as they 
are released! 


Model 88—Transistor Radio Tester 
and Dynamic Transistor Tester. 
Total Price;:........ кнын» ‚538.50 
Terms: $8.50Jafter 10 day trial, then 
$6.00 monthlyifor 5 months if satis- 
factory. Other- wise return, no ех- 
Planation necessary. 


AS A TRANSISTOR RADIO TESTER 


The Model 88 provides 2 new simplified rapid procedure—a technique 
developed specifically for transistor radios and other transistor devices. 


An R.F. Signal source, modulated by an audio tone is injected Into the 
transistor receiver from the antenna through the R.P. stage, past the 
mixer into the I.F. Amplifier and detector stages and on to the audio 
amplifier. This injected signal is then followed and traced through the 
receiver by means of a built-in High Gain Transistorized Signal Tracer 
until the cause of trouble whether it be a transistor, some other com- 
ponent or even a break in the printed circuit 15 located and pin-pointed. 


The Model 88 will measure the 
two most important transistor 
characteristics needed for tran- 
sistor servicing: leakage and 
gain (beta). 


Model 88 comes housed in a handsome portable case. Oniy.. 
Complete with a set of Clip-On Cables for Transistor $ 
Testing. an R.F. Diode Probe for R.F. and І.Е. tracing; 33° 


an Audio Probe for Amplifier Tracing and a Signal 
Injector Cable. Complete—nothing else to buy! 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO СО. р. 


e -------------- -e-----------2------ 
MOSS ELECTRONIC, INC. 
DEPT. D-946, 3849 Tenth Ave., New York 34, N.Y. 


Please rush Model 88. If satisfactory, I will pay 
on terms specified. Otherwise I will return tester. 


Try 1t for 15 days before you 
buy. If completely satisfied 
then send $8.50 and pay 
balance at rate of $6.00 per 
month until total pr!ce of 


$38.50 (plus postage) 15 pald Name. 

-No Interest or Finance dd 

Ho Interest or Finance ress 

Charges Added! If not com- А es 

Pletely satisfied. return to City... Zone State 


E uen mm з ар аш m aai 
bero err mr 


us. no explanation necessary. All prices net. F.O.B., N.Y.C. 
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TURNER MICROPHONES 


designed to do a specific job better 
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VOICE » o o better on CB 

{ \ New convenience for CB and 
\ mobile operation. Equipped 
\ with 11 inch retracted, 5 foot 
A Wu extended coiled cord, wired for 


Ar relay operation. Response: 80- 
NE. 7000 cps. Level: —50 db.. 356C 
has same specs, but with new 
“cool” interior. 

List Price . э © ө ө э ө $12.50 


MODEL 355C 


ИШҮ... „ль 


> 4 This powerful little dynamic is 
designed for 'ТУ and broadcast 
use—a natural for applications 
where freedom and mobility are 
required. Comes with 25 foot 
attached cable, 3 conductor 
shielded. Desk stand optional. 
Response: 50-18,000 cps. Level: 
—60 db. 
List Price e е ө ө е е е $57.00 


MODEL 58 


CONVENIENCE... soe paging 


Le, Turner’s amazing “lift switch" 
E. © medel. Exclusive 3 way activat- 
C ing switch arrangement makes 

- this the ideal mike for amateur 
| and paging jobs. Lift it, it's live! 
Push the momentary touch bar, 
it’s live! Press the switch, it 
stays live! Response: 60-10,000 
cps. Level: —52 db. 
List Price w s ee è ade 49:50 


“а 
MODEL 251 «+ 


Check your microphone needs and mail this coupon today, 


THE TURNER MICROPHONE COMPANY 
933 17th ST. N.E. CEDAR RAPIDS, IOWA 


Please send me complete spec fications on the microphones 
described above. ' 


Name 


Address 


City State 


THE MICROPHONE COMPANY 


IN САМАРА: Tri-Tel Associates 
81 Sheppard Avenue We:t, Willowdale, Ontario 


$9€4009006060€0€23060900922520**»**o02»»»860692090000€80€0 
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why settle 

for a routine job 
in electronics 
while others 
move ahead? 


Read how CREI graduate 
Roy S. Reichert has advanced from 
maintenance work to the design of 
electronic equipment at one of 
the world's leading laboratories. 


JUST A FEW YEARS AGO Roy S. Reichert had a routine 
job maintaining electronic equipment. He realized that 
progress to a responsible, well-paying position in modern 
electronics was impossible without practical and up-to- 
date knowledge of advanced electronic engineering 
technology. Determined to prepare himself to meet 
industry requirements for career opportunities, he 
enrolled in a CREI Home Study Program. Today, he 
helps design complex test equipment used in the develop- 
ment of transistors in the Semiconductor Device Lab 
of Bell Telephone Laboratories. 


YOU HAVE THE SAME OPPORTUNITY. CREI offers 
you, for study at home, a complete program in electronic 
engineering technology designed to equip you with the 
practical knowledge of electronic developments required 


CREI GRAD ROY S. REICHERT makes an adjustment on the proto- 
type of a programmcahie power supply which he designed and built 
in his capacity as Senior Technical Aide, Bell Telephone Labora- 
tories, Murray Hill, New Jersey. 


for well-paying pesitions &nd put you on the level of 
specialization where men are most in demand. 


YOU WILL FOLLOW THE FOOTSTEPS of the thou- 
sands of CREI men who hold pcsitions as associate 
engineers, engineerinz aides, field engineers, project 
engineers ard technical representatives. They work in 
every area of electronics from manufacturing to research 
in the aero-space program. 


YOU CHOQSE FROM PROGRAMS covering every im- 
portant field of electronics: 


SERVOMECHANISMS • INSTRUMENTATION • RADAR ә 
COMPUTERS • AERONAUTICAL AND NAVIGATIONAL + 
COMMUNICATIONS • AERO-SPACE • TELEVISION • 
AUTGMATION AND INDUSTRIAL ENGINEERING TECHNOLOGY * 
NUCLEAR ENGINEERING TECHNOLOGY 
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A CREI PROGRAM has helped "Reichert earn respect for his creative 
abilities. Here he discusses the design for an automatic transistor 
test set with John E. Iwersen, supervisor of the transistor develop- 
ment group of Bell Telephone Laveratcries. 


REICHERT ENJOYS the satisfaction and rewards of contributing 
to the developmert of semiconductor devices at Bell Telephone Labs, 
He was doing routine electronic meintenance work at the time he 
enrolled tn a CREI Home Study Program. 


YOU ARE GUIDED and assisted with personal attention 
from CREI’s staff of experienced instructors. You 
study courses.to which a number of leading engineers 
and scientists have made substantial contributions. 


CREI EDUCATION IS RECOGNIZED by such large 
corporations a3 Pan American Airways, Federal Electric 
Corp., The Martin Co., Canadian Broadcasting Co. 
and Mackay Radio. They pay all or part of CREI 
tuition for their employees. 


CREI HAS 35 YEARS OF EXPERIENCE in advanced 
technical education through home study. CREI has 
developed electronics courses for the Army Signal 
Corps, special radio technician courses for the Navy and 
group training programs for leading aviation and 
electronics companies. CREI alsc maintains a Residence 


THE HIGH LEVEL of Reiche-t's knowiedge of electronics is shown by 
his ability to contribute substantially io the design of, and to build 
the prototype of this automa ‘ic transistor test set, which measures the 
device chcracteristics of transistors under development. 


PROMOTIONS MERITED witi: the help of CREI Home Study 
have brougat Reichert to arg income where he is able ta provide a 
comfortable, suburban‘ way-of-life for hie wife, Dawn, and his son, 
Alan. The motor scooter supolements the family car. 


School in Washington, D. C. and invites inquiries 
from high school gradu::tes. 


YOU CAN QUALIFY for a CREI Correspondence Pró- 
gram, if you have basic knowledge of radio or electronics 
and are a high schoal graduate or the equivalent. 
If you meet these qualiications, send fer the FREE 
1963 edition of our 58-page book describing CREI 
Programs and career opportunities in electronics. Use 
coupon provided, or writ: to: 


a A SEUCIRIEILI ИУ 


Ж) 5 THE CAPITOL RADIO ENGINEERING INSTITUTE 


5 COREL: 
Т, Y Ve Dept. 1401-А 3224 Sixteenth St., N. W 
V eno! Washington 19, D. C. 


POSITION OF OPERATING ARM BRASS SHUNT 


Industrial 
emergency, 
repairs 


ALTHOUGH THE DIAL TYPE DC CONTROLLER IS FAST DISAPPEAR- 
ing, there are still enough around to keep the maintenance 
section worrying over the shortcomings inherent in the design. 
Repairing the nichrome-steel wire in the resistance coils 
mounted in the hollow cast-iron base is both tedious and 
viciously hot work that should be best delayed until weekend 
shutdowns make the work more convenient and leisurely. The 
innermost tier of coils is the first to fail, because of the 
entrapped heat. By the same token, it is the most difficult to 
get at for repairs. 

The severe arcing at the contact segments as a resistance 
coil opens provides a way to make an emergency repair that 
will hold until normal shutdown can be arranged. Remove the 
two arcing plates (segments) and insert two thicknesses of 
brass shim stock large enough to cover the dual spot in one 
solid piece (see diagram). By drilling proper screw holes in 
the shim stock, you can replace the segments, place over the 
shims and secure them with the usual screws. Now the brass 
shims bridge the gap in the defective resistance coil and serv- 
ice is restored in a matter of minutes (if you have the shunts 
cut and perforated beforehand). 

The slightly increased elevation of the shunted segments 
offers practically no obstruction to the passage of the carbon 
brushes on the rotating arms, since the rounded edges of seg- 
ment and brush provide smooth motion. We have had as 
many as three shim shunts in place on as many old dc cranes, 
awaiting an opportune time to dismantle the interior of the ————0 
hollow cast-iron base to replace those troublesome resistance SOURCE 
coils. —Paul C. Ziemke <— 


ARMATURE 


&« According to legend, the youthful George Washington always told the truth. So do we. Electroni 
facts and ideas are our business. Dedication to you is our strength. In February, you'll find 
articles that last week seemed like fantasy, but today are the truth and nothing but. 

We go so far as to chop down cherry trees to give you electronic facts. Most 
construction projects are bench- or lab-tested; every practical idea is conceived, 

written and edited by electronic experts. Here are some self-evident truths 
you'll want to read about: 


ADD STEREO TO YOUR FM WITH THIS SIMPLE ADAPTER 
Until all FM receivers include circuits, you can easily build an 8- 
transistor adapter into your FM to enhance your listening pleasure. 
It's laboratory tested. Multiplex your FM now. 


UNSUSPECTED CAUSE OF TV COLOR FAILURE 


TV Detective Bob Middleton investigates TV failures and discovers 
\ one culprit might be a bad capacitor. You'll be interested in his 
\ case-history report and how he deals with his suspects. A 


CB REPAIRS WITHOUT A LICENSE 


There's plenty to do repairing Citizens Band sets — 
even without a radiotelephone license —if you 
follow Jack Darr's suggestions. Mr. Darr also gives 
some hints about working with the CB transmitter. 


BUILD THE TEMP-ALL 


Once you build and use this electronic thermometer, you'll wonder 
how you did without one. This rugged, professional unit pays for 
itself when for the first time it warns you about dangerous heat. 
Use it with any electronic or scientific heat-cold measurement. The 
possibilities are limited only by the inventiveness of the builder. 


Radio-Electronics 


February Issue on Sale January 19 
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EACH TUBE ATTRACFIVELY BOXED & BRANDED RAD-TEL 
Price 


Qty. Type Price 
___024 39 
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——3BY6 .58| | 6BQ7 1.00 .79 


12FM6 


___3CB6 56 12FR8  .97 

_3CS6 58 _12FX8  .90 

3064 .85 12GC6 1.06 
я - Y4DKs"* 160 . 12)8 .84 

n — 3DT6  .54 12K5 — 75 
A! .— 3GKS5 .99 12L6 73 
— 304 63 .—A12SF7  .69 


354 75 -———12SK7GT .95 
— 3V4 63 -:12517 .80 
-— 4BQ7 1.01 ——12SN7  .67 

4CS6 61 .12507GT .91 


4DT6 55 е 1207 .62 
4GM6 60 ——12V6 .63 
— .SAM8 79 — 12W6 .71 


— 12X4 
- NOT AFFILIATED WITH ANY 
ORDER TUBE COMPANY 


SERVICEMEN: 
RAD-TEL HAS TH 
LATEST TUBE ТҮР 


THE SIGN OF RAD-TEL'S 
RELIABILITY FOR 
- OVER 15 YEARS 
S. 


* Manufacturers Suggested List Price 


Send For New Tube & Parts Catalog 
ө FREE! Send For Trouble Shooting Guide 


Be your own TELEVISION REPAIRMAN 


The Original NOW YOU CAN 


------- ORDER ГОКМ @ MAIL TODAY --------- 


FIX YOUR OWN TV SET BOOK i е 
You can fix your own TV if you have TV Fixit ч Total 
Book . . . because 8096 of troubles are caused | RAD-TEL Tube Co. Tubes  $—— у. 
by tubes. This book explains, illustrates trouble 1 Dept. RE-1 Total 
and what tubes cause this trouble. Pinpoints in i Part(s) $— 
over 3000 layouts by model number, position and ! 55 Chambers Street Postage $ 
QE. AE ишш Duos ее. $4.00 | Newark 5, New Jersey Grand 
No. 170 ! Total $ 
7 M c^ ; 1 ENCLOSED İS $ энен Please rush order. 
азу LO мого t — — .Book(s) B: Your Own TV Repairman (à $1.00 ea. #170 
3c» ems € CHEATER CORD SUPERBES RON и SEND: ^ “cheater cord 29¢ ea. Lots of 3 - 25c ea. #154 
B ft, No. 194... 29¢ ea. Lots of 3—25¢ ea. 4 Orders under $5.00 - Adc $1.00 handling charge - plus postage. 


O Send FFEE Tube and Parts Catalog 
em RAD-TEL TUBE CÜ TV, RADIO FREE! О Send FFEE Trouble Shooting Guide 
= АМ HI-FI 
55 CHAMBERS STREET, NEWARK 5, NEW JERSEY е я a: жое =т=т ME 


TERMS: 25% deposit must accompany all orders, balance C.0.D. Orders under $5: ADDRESS : SE EE cu ee 
add $1 handling charge plus postage. Ürders over $5: plus postage. Approx. 8 tubes 
per 1 Ib. Subject to prior sale. No C.0.D.'s outside continental U.S.A. СИТ, ZONE STATE. 
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TRIAD 

THE 

COMPLETE 

LINE OF 
QUALITY 
TRANSFORMERS 


Triad makes transformers of 
all types for home, laboratory, 
or service shop. Industrial 

and amateur types include 
audio, chokes, filament, 
instrumentation, modulation, 
output, and transistor. For 
television replacement needs, 
there are yokes, flybacks, 

and powers to fit nearly every 
make and model. Specifications 
and prices are listed in 

Triad's Industrial Transformer 
Catalog and Replacement 
Transformer Catalog. To obtain 
a copy of either one, see 

your distributor or write 

Triad Distributor Division, 

305 North Briant Street, 
Huntington, Indiana. 


we 


E 


[ TRIAD TRANSFORMER CORP. 
A DIVISION OF LITTON INDUSTRIES [Н 


Guide to Semiconductor Terms 


By Sylvania Semiconductor Div. 


Nonosecond—A thousandth of a miero- 
second (10° second). 

N-p-n Transistor—4A device consisting 
of a p-type central section with two 
n-type semiconductor end sections. 

N-Type—A semiconductor crystal 
with a surplus of electrons, or nega- 
tively charged particles. 

Parameter—A derived or measured 
value which expresses performance for 
use in calculations. 

P-Type—A semiconductor crystal 
with a surplus of holes or positively 
charged particles. 

P-n Junction— The region of transi- 
tion between n-type and p-type parts 
of a piece of semiconductor material. 

Р-п-р Transistor—4A device consisting 


| of an n-type central section with two 


p-type end sections of semiconductor 
material. 

Resistivity—A property of material 
that determines its ability to conduct 


| electricity. The amount and kind of im 


| terial 


purity (dopant) in semiconductor ma- 
determines conductivity and 
whether the material is p- or n-type. 
Reverse Bias—An external voltage 
applied to a p-n junction with a polarity 
such that very little current flows 
across the junction. Changing polarity 
will give forward bias and a large 
current will flow. (See Diode) Reverse 
bias widens the depletion region. 
Saturation (Leakage) Current—The 


(Concluded) 


current flow between the base and col- 
lector measured with the emitter lead 
open, or between the emitter and col- 
lector with the base lead open. Most 
frequently, this current refers to the 
leakage between the base and collector. 
Saturation Voltage—In a switching 
transistor, voltage drop across transistor 
when it is fully turned on. A perfect 
switch has negligible voltage drop. 


Semiconductor—4A conductor, whose 
resistivity is between that of metals 
and insulators, in which electrical 


charge carrier concentration increases 
with inereasing temperature over a 
specific temperature range. 

Solid-State Devices—Any elements 
that ean control current without mov- 
ing parts, heated filaments or vacuum 
gaps. All semiconductors are solid-state 
devices, but some solid-state devices 
are not semiconductors. 

Storage Time— That part of the total 
switching time of a transistor required 
to sweep current carriers out of the 


collector region when the switch is 
turned off. 
Transistor—A semiconductor device 


capable of transferring a signal from 
one cireuit to another and producing 
amplification. 

Varactor—A semiconductor junction 
device designed to utilize the nonlinear 
variation of junction capacitance with 
change in applied voltage. END 


Beware 
OF 


CHEAP 
IMITATIONS 


INSIST ON 
p= 
OISE ~” 


e VOLUME CONTROL 


and Contact Restorer 
e TUNER-TONIC 

for ALL tuners 

including wafer type 


e FORMULA EC-44 
for ALL electrical contacts 


FREE with ALL No-Noise Products 
5” Plastic Extender Push-button Assembly 


vr 


| 


for pin-point applications. Does not cause 
shorts! 


14 Years of Recognized Leadership 


ELECTRONIC CHEMICAL CORP. 


813 Communipaw Ave., Jersey City 4, N.J. 
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| TV-CAMERA. 
m-/ BUILT AT LOW COST 
DETAILS 50¢ 


| “Write for Catalag 
#1273.” 


DENSON 
ELECTRONICS 
CORP. 


T 4 Box 85, 
TV LEKS Rockville, Conn. 


CASH FOR YOU- 


i» gu ST EN 
Electric APPLIANCES 


Learn at Home * $3 to $5 an Hour 
Spare Time, Full Time * Be Your Own Boss 


F REE BOOK teils QUICK WAY TO GET 
about — profitable — busi- STARTED 
ness you сап  run—right For less than 20¢ a day, 
at home, Repair Elec- our easy instruetion—hacked 
| trie Appliances, using hy 45 years of success in 
simple tools. Pays %8-$5  home-training—prepares you 


an hour! 


CASH IN ON THIS BIG 
BOOM 


for top earnings. Earl Reid 
of Thompson. Ohio. says 
“Made #510 in one month 
spare тіпте." At по eXtra 


400 MILLION Appliances charge you get Appliance 
are in American homes Tester, too. Finds troubie- 
right now People need spots. checks your work 


Get your FREE Book and 
FREE Sample Lesson! Mail 
coupon below, letter or post- 
card. now. 


them fixed. You make good 
money doing it. In your 
basement, garage. even your 
kitchen. 


| NATIONAL RADIO INSTITUTE, Appliance Div. | 

| Dept. FAS, Washington 16, D. C. | 

Send Free Book, Free Appliance Repair Course 

Lesson. Am interested in: 

Г] Snare Time Earnings [] My Own Business | 
O Better Job 


І 
Хате 
І 


Address T er re | 
City o meros ... Zone State ... | 
L LL. Accredited Member National Home Study Council. 


RADIO-ELECTRONICS 


NEW 


LITERATURE 


— CATALOGS • BOOKLETS • CHARTS 


LEVER-TYPE SWITCHES shown in 6-page 
Catalog S-302. Engineering drawings, specs and op- 
erating features of Lev-R, Lever-Lock and Telever 
Switches. Full page explains prouct applications. 
—Switcheraft, Inc., 5555 N. Elston Ave., Chicago 
30, 11. 


TRANSVERTER POWERS MOBILE GEAR, 
reprint of September 1962 R-E article by Oliver 
Williams and Edmund P. Kelly. Jr. Tells how to 
build a universal transistorized transverter for mo- 
bile electronic equipment. Unit provides 12-vdc or 
117-vac power for equipment requiring up to 280 
vdc at 150 ma.—Stancor Electronics, Inc., 3501 W. 
Addison St., Chicago 18, Ill. 


CATALOG SHEET offers audio books High 
Fidelity Systems, by Roy F. Allison, and Reproduc- 
tion of Sound by Edgar Villchur, plus needle force 
gage.—Acoustic Research, Inc., 24 Thorndike St., 
Cambridge 41. Mass. 


MATHEMATICAL PUZZLES, 33 of them 
supplied in new version of Problematical Recrea- 
tions. Solutions in back of booklet.—Litton Indus- 
tries, 336 N. Foothill Rd., Beverly Hills, Calif. 


FOR THE LANGUAGE LABORATORY, 
4-page illustrated leaflet, describes microphones, 
headsets, combinations for classroom use. Photo 
and specs of eight models.—Turner Microphone 
Co., Audio-Visual Products Div., 909 17 St. N.E., 
Cedar Rapids, Iowa. 


AMATEUR AND SHORT-WAVE RECEIV- 
ERS offered in 12-page 8*2 x 11-inch brochure. In- 
cludes complete line, gives description and specs on 
each receiver.—National Radio Co., Inc., Dept. P, 
Melrose 76, Mass. 


OMINIDIRECTIONAL ANTENNAS de- 
Scribed in 2-page Bulletin No. 621. Details high- 
gain colinear-array omnidirectional base-station an- 
tennas for 2-way service in 150- 450-mc ranges. 
Contains charts with typical vswr curves, gain of 
colinear arrays, diagrams of mounting details. Se- 
lection chart includes prices. Explains how new 
construction isolates antennas from weather effects. 
—Mark Products Div., Dynascan Corp., 5439 W. 
Fargo Ave., Skokie. Ill 


PUSHBUTTON SWITCHES. 6-page Catalog 
$-301 features new series 970 Tiny-Frame direct- 
aciing pushbutton switch for space-saving applica- 
tions. Also illustrates manufacturer's Littel 
Switches, Button Switches, Cord Switches, T 
Switches and others. Lists engineering data, design 
features, dimensional drawings, full page of appli- 
cation ideas.—Switcheraft, Inc. 5555 N. Elston 
Ave., Chicago 30, Ш. 


COLOR BAR GEN, model 661 Chrom-Align- 
er, described in 4-page brochure. Defines and illus- 
trates NTSC standard signal plus standards for 
white-dot and cross-hatch patterns. Outlines setup 
procedure to operate model 661.—Hickok Elec- 
trical Instrument Co., 10514 Dupont Ave., Cleve- 
land 8, Ohio. 

POWER RESISTORS listed in 8-page Catalog 
D-130. Describes manufacturer's line of stock 
Vitrohm vitreous enamel wirewound power type re- 
sistors for electronic and industrial application. 
Stock listing. prices, dimensions given for axial- 
lead, fixed, adjustable, strip, disc, plaque, noninduc- 
live and intermittent-duty types. Mounting hard- 
ware data included.—Ward Leonard Electric Co., 
Electronic Distributor Div., Mt. Vernon, N. Y. 

HI-FI COMPONENTS offered in 6-page illus- 
trated foldup leaflet. 15 items include amplifiers, 
tuners, receivers, multiplex-stereo adaptors. Photos 
and specs of all units.—Grommes, Div. Precision 
Electronics Inc.. 9101 King St., Franklin Park, Ill. 

ELECTRONIC COMPONENTS pictured in 
4-page leaflet. Products include tube testers, con- 
verters, circuit analyzer, tester adapter, cables. Pho- 
tos and technical data on all models, plus extension- 
cable selector guide.—Antronic Corp. 2712 W. 
Montrose, Chicago 18, 111. 

INDUSTRIAL ELECTRONIC PARTS shown 
in enlarged 1963 Catalog 73. Lists over 70,000 
items from 500 manufacturers; includes products 
for industrial, defense and broadcast use. 60 pages 
of semiconductor devices with numerical listing by 


JANUARY, 1963 


JEDEC number. 
Newark Electronic Corp., 223 W. 
Chicago 6, III. 


BASIC COMPONENT HOLDERS described 
and illustrated in 2-page Bulletin B2. Offers stain- 
less-steel pliers, tweezers and other small tools in 
standard and unique shapes.— Techni-Tool, Inc., 
1216 Arch St., Philadelphia 7, Pa. 


TERMINALS, TERMINAL BOARDS, 
CHASSIS HARDWARE offered in two 4-page and 
one 8-page catalog. Included are mil specs covering 
materials and finishes on handles. screws. spacers, 
standoffs, bushings, brackets. Materials and plating 
for terminals, plus multiple sizes in single, double, 
triple turrets, tubulars. split-type double-end and 
threaded. All sizes and dimensions of standard, 
modular and special Proto type terminal boards.— 
Sales Dept., Concord Electronies Corp., 37 Great 
Jones St., New York 12, N. Y. 


TEST EQUIPMENT offered in 20-page cata- 
log. Illustrations, specifications, special features and 
prices of miliiammeters; vtvm's; tube. transistor, 
crystal diode testers; signal. sweep. audio and color 
gens; resistance and capacitance decades; scopes; 
capacitor testers; power supplies; signal tracers.— 
Precision Apparatus Co., Inc., 70-31 84th St., Glen- 
dale 27, N. Y. 


ELECTRICAL SPECIALTIES.  100-page 
1962-63 catalog illustrates over 1,500 electrical 
wiring devices. switches, receptacles, transformers, 
extension and cord sets, fuses, wall plates, push but- 
tons and lamps. New items include ac switch in 
competitive grades. biister-packed and poly-bagged 
supplies. All products grouped in categories and 
completely cross-indexed.—Eagle Electric Mfg. 
Co., Inc., 23-10 Bridge Plaza South, Long Island 
City І, N: Y. 


PRECISION POWER RESISTORS presented 
in l6-page illustrated catalog. Contains specs and 
Standard ranges/tolerances/resistances of silicone- 
coated resistors for power requirements in ad- 
vanced-circuitry and high temperature applications, 
metal-clad resistors for high-power heat-sink ap- 
plications. Also includes recap of CAL-R's produc- 
tion and quality-control  methods.— California 
Resistor Corp., 1631 Colorado Ave., Santa Monica, 
Calif. 


AUDIO EXCHANGE BOOKLET, 10-page 
Trader's Handbook. Describes nationwide trad- 
ing systems. including service department. custom 
installations and design, mail-order service, trade- 
in and trade-back of new and used equipment.— 
Audio Exchange, 153-21 Hillside Ave., Jamaica, 


ELECTRONIC COMPONENTS of some hun- 
dreds of manufacturers catalogued in 2,200-page 
Elecironic Engineers Master, 1962-63 (EEM) pur- 
chasing guide of the electronic industry. Sections 
include; product finder (who makes what); cata- 
log section (1,325 pages of photos and specs in 
51 product sections); manufacturers and sales 
offices directory; trade names directory; cross- 
section index. Available free to engineers and pur- 
chasing agents, others $15. Available on micro- 
film.—Tech Publishers, Inc., 60 Madison Ave., 
Hempstead, N. Y. 


LOUDSPEAKER BROCHURE Caralog 165- 
H. 24-page booklet covers all technica! and styling 
details of hi-fi, loudspeaker, headphone equipment. 
Discusses slim vs bookshelf speakers, headphone 
accessories, remote control devices.—Jensen Manu- 
facturing Co., 6601 S. Laramie Ave., Chicago 28, 
Iit. 


Many illustrations, full specs.— 
Madison St., 


END 
Any or all of these catalogs, bulletins, or 
periodicals are available to you on request 


direct to the manufacturers, whose addresses are 
listed at the end of each item. Use your letter- 
head—do not use postcards. To facilitate identi- 
fication, mention the issue and page of RADIO- 
ELECTRONICS on which the item appears. 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS. 
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Sorcerer 


SPEAKER SYSTEM 


witha flick of the wrist... 


anc like Magie, your room fills 
with bewitching, beguiling sound 
wheh could only come from 
Uti.h’s Sorcerer. Only the magic 
of Utah’s electronic ingenuity 
produces the big, the full, distor- 
tior -less sound from such a com- 
рас, complete speaker cabinet. 


e 


| HUNIINGTON, 


Siyling—fits Early American through 
Modern decor. 

Ce mponents— Two Utah Speakers, an 
8” Woofer, 5” Tweeter. 
Cebinet—Hand-rubbed, oiled walnut 
veieer, applied to %” plywood, a 
st: ndard for fine furniture. 

Кот М bookshelf, floor, table- 
0|. 

Diinensions—20” in length, 12" high, 
5" deep. 

Po ver rating—12 watts. 

Us:s—Hi-Fi or Stereo, as extension 
spt akers for record player, radio or TV. 


MODEL SH-4W —Finished Walnut Veneer 


ELECTRONICS CORP 


INDIA 


NA 
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WHERE WILL ELECTRONICS BE IN 1963? 


Find out for yourself— 
visit the 


TECHNICIANS E 
NEWS 


Color TV Course 

Pasadena, Calif.—A 12-week 
course on practical color TV service, 
sponsored by the California State Elec- 
tronics Association-Pasadena, and co- 
sponsored by the San Gabriel and Whit- 
tiers chapters, is underway. The cost of 
the course is $25, and includes all texts 
and work materials. Classes are held 
every Thursday evening. The course is 
limited to service operators and their 
| employees. It assumes practical knowl- 


FROM FEBRUARY 8TH TO 12TH, 1963 | edge and experience in black-and-white 


TV service. The course covers theory, 
IN PARIS (PORTE DE VERSAILLES) but emphasizes practical color TV serv- 
icing. Diplomas will be issued to tech- 
nicians completing the course. 


th 


international exhibition 


of electronic 


——MM 


components 


Tri-State Council Events 
| р Gloucester, №. J.—A color school 
electronics field. is scheduled for 20 technicians of the 
Allied Electronic Technicians Associa- 
tion Inc. of New Jersey. Attendance is 
All : limited to 20 because of the way the 
components, tubes and semiconductors, test | course is given, and reports from TSDA 
(Delaware County) members who have 
| attended it say “it is the most." 
| Wilmington, Del.—All members 
who successfully completed the recent 
color school sponsored by the Televi- 
sion Service Dealers Association of 
Delaware received their color school 
certificates. The association thanks the 


The greatest world exhibit in the 


and control instruments, electro-acoustics. . . . 


For information and data: 


FEDERATION NATIONALE RCA instructor and Ty Yonker of Ray- 
Р mond Rosen & Co. for the course. 
DES INDUSTRIES ELECTRONIQUES Trenton, N. J.—Members voted to 


23, rue de Lübeck - Paris 16* - PASsy 01-16 adopt licensing, as presented by the Tri- 
State Council. Certificates will be is- 


sued, as well as identification cards. An 
advertising program will get underway 
in the near future. The group (Radio 
Servicemen's Association of Trenton, 
N. J.) also took on a group life insur- 
Under the sponsorship of F.N.I.E: ance program, which will go into effect 
as soon as plans are finished with other 
Tri-State members. 


rd quantum 


Around Wisconsin 


congress | Green Bay—The regular meeting 
5 of the local TESA group was held at 
electronics the Wisconsin Public Service Building. 


Attendance was considered exceptional- 

Organized by the French Chapter of LR.E. and by the ly good. The main point of discussion 

hc i d e meer n n was the NATESA convention in Chi- 
a cago. 

FROM FEBRUARY 10TH TO 15TH, 1963 | Milwaukee—At a recent meeting, 

í | communications from Senator Prox- 

at Unesco House, Paris mire and Congressmen Zablocki and 

Reuss were read. They expressed delight 

to have heard from TESA-Milwaukec, 

urging support of the Quality Stabiliza- 


For Information: 7, rue de Madrid - Paris 8° 
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OR 


LAFAYETTE 
RADIO 
ELECTRONICS 


1963 CATALOG NO. 630 
388 GIANT-SIZE PAGES — 


The Largest Ccitalog in Our 42-Year History 


ET 
LAFAYETTE, YOU G 
FITS 


WHEN YOU BUY TUSIVE BENE 


from the 
“WORLD'S e SATISFACTION GUARANTEED OR 
: HIFI MONEY REFUNDED. Use Lafay- 
= & OUTSTANDING ette's 30-Day FREE Home Trial. 
\ б. |. ELECTRONICS LAFAYETTE KITS || © LARGEST STOCK SELECTION. if 
ee a e \ OPPING it’s in Hi-Fi or Electronics, it’s 
g | a Y UE LIE NTER” LOWEST PRICES in the Lafayette Catalog. 
Up To 1*. a we в CE • NO MONEY DOWN. Buy on time 
24 Months 1 * \ ы нме" ae 24-HOUR with — Lafayette's Easy Рау 
4 | pome SERVICE Credit Plan, up to 24 months 


To Pay — 1/—— 


to pay. 


TRUE, CUSTOM-MATCHED STEREO 


NEED NOT BE 


PICKERING 


LAFAYETTE 
14-224 


GARRARD 
AUTO SLIM 


on Base 


YOU GET THESE SYSTEM MATCHED 
COMPONENTS 


Lafayette LA-224 24-Watt Stereo Amplifier .. 49.95 
Garrard Autoslim 4-Speed Record Changer . . 39.50 
Wood Base (Specify Walnut, Mhg. or Blonde) |... 3.95 
Pickering U38/AT Diamond Needle Cartridge — 46.50 
2 Lafayette SK-124 2-Way Speaker Systems 

(Specify walnut or mahogany) @ 19.95 each . 38.90 


Regular Catalog Price 178-80 


LAFAYET 

= A SYOSSET, 1.1, NEW YORK 
cw DS || Jericho Turnpike 
OTHER LOCATIONS 


SCARSDALE, NEW YORK 
691 Central (Park) Ave. 


PLAIN FIELD, NEW JERSEY 
129 W. 2nd Street 


NEWARK, NEW JERSEY 
22 Central Avenue 


f 


PARAMUS, NEW JERSEY 
182 Route 17 


NEW YORK, NEW YORK 
100 6th Avenue 


JAMAICA, NEW YORK 
165 08 Liberty Avenue 


BRONX, NEW YORK 
542 E. Fordham Rd. 


BOSTON, MASS. 
110 Federal Street 


NATICK, MASS. 
1400 Worcester Street 
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U38/AT Cartridge 


f à LAFAYETTE ww 
SK-124 Speakers 


EXPENSIVE —and isn’t cit Lafayette! 


ONLY A COMPLETE 24-WATT 


Mud STEREO PHONO SYSTEM 


Orly at Lafayette could you find an 
oLtstanding, custom-matched stereo 
System at such an amazing low price. 
Ccmpare components, compare per- 
fo mance, compare price—you'll choose 
Lafayette, 


LS-225WXM Specify: Pickering Cart- 
ricge; wood base finish; Speaker Sys- 
(егт finish. Shpg. wt., 64 Ibs. Net 129.50 


р==== тт юш шш ш кап л кз ш бл а тшн 0 @ аз аз аз аз аз аз аз аз аз аз аз ав ав аз ап ай ап ап ава” 


YOU 
SAVE 
49.30 


[i 
{ MAIL THIS COUPON TODAY for 
Н YOUR FREE LAFAYETTE 630 CATALOG 
! Get One for a Friend Too 
Н - 
+ LAFAYETTE RADIO ELECTRONICS | 
! Dept. JA-3, Р.О. Box 10, Syosset, L.l., N.Y. = H 
H ТЕ 4 
{07 Rush my FREE 388-pcge giant-size Lafayette Vg et ; 
' Catalog i 
i Г] Send me *.......................‚ Shipping charges collect. i 
p Гат enclosing seins s. ; 
1 a 
4 
H a 
J Address. ce t С RU e ER NINE P і 
П a 
[| 
i d 2... „аваач аена ZONE: ...-..., State» i 
-n в 
i FUERIS Маты ceremonial iamen mpg am pik і 
[] [] 
i AdULESS ocurre rrr c rette RET и severe cc sae selec i 
П E 
mE -—- Zone ...... State... S 
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its easy to go StTancoR! 


$ 
When you need an exact replacement transformer, $a 
check first with your Stancor distributor. He's & 
almost sure 10 have the unit you need in stock. Y, 
That's because Stancor makes the industry's most Si 


comprehegsive line Ej exact replacement оке. fly- 
acks, and other TV replacements, an tancor ú 
distributors carry complete inventories for your STANCOR ELECTRONICS, INC. 


maximum convenience. А 
How do you find а Stancor distributor? That's 3501 West Addison Street 
easy, too. If he's a leading distributor, who carries Chicago 18, Illinois 


the top lines, he'll have Stancor. 
Stancor —the most extensive line with the most extensive distribution 


QUICK and LASTING 


When You Use 
HUSH" 


Chemically-Electronically, engineered for Tuners 
and Switching Mechanisms. 
When New HUSH is applied it will wash-away that dirt, leaving 
clean and positive contacts protected by a losting lubricant. New 
HUSH is made from the finest solvents and it contains Electro- 
Silicone oils. 


fngiaeered for tuners 


VOLUME CONTROL AND CONTACT RESTORER 
EVER-QUIET is a free-flowing liquid that leaves no powder resi- 
due. Scientifically designed to seep around the shaft ond penetrate 
the control or potentiometer, cleaning the contacts and leaving a 
safe protecting film. Harmless to metals, wire or carbon. 


2 oz. Bottle & dispenser. Alto available—6 oz. Spray can 


CHEMICAL ELECTRONIC ENGINEERING, INC., Matawan, New Jersey 
80 


6 oz. Spray can. Also available 2 oz., 8 oz., 32 oz. containers. E 
FREE 6" Plastic Extender With Every Can i 

[3 

EVER-QUIET? $ 

Since 1949 | 

f 

È 
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tion Act. G. Hall reported that he and 
several members attended a meeting at 
Stevens Point, where a new tri-county 
chapter may soon be organized. 

Sheboygan County—The annual 
picnic was held at Kalks Place, close to 
Plymouth, Wis., with almost 100% 
participation. L. N. Mathieu was chef. 
Roy Van Sluys, vice president, was his 
chief assistant. 


Check Those Postcards 

If your service-shop housekeeping 
isn’t all it should be, take a look around. 
You may be harboring a treasure. 
Hanging on the back of repaired radios 
and TV sets or lying on service-shop 
shelves may be some of General Elec- 
tric’s old 2-cent advertising postcards. 
In 1958, when the postage rate rose to 
3 cents, the Chicago post office over- 
printed many of these 2-cent cards. 
G-E sent some to customers, and some 
ended up hanging on the back of re- 
ceivers. Now they’re collector’s items, 
and have sold for as much as $20. Don't 
write G-E, they don’t have any more! 


Lemons on the Road 

Wayne Lemons, popular RADIO- 
ELECTRONICS author, heads Sencore's 
new traveling technical clinic. His 
coast-to-coast tour includes over 200 
towns and cities, where he will tell serv- 
ice technicians about “Short Cuts That 
Speed Up Servicing of Color and Mon- 
ochrome TV and Transistor Circuits.” 


Lemons (center) discusses the new time- 
saving clinic with Sencore president 


| Herb Bowden (right) and chief engineer 


Bob Baum (left). 


The clinics are sponsored by local elec- 
tronic parts distributors, who can in- 
form interested technicians when and 
where they will be held. 

Lemons, owner of two radio-TV 
service shops. was named G-E Service- 
man of the Year in 1958. 


Ethics Code Ok’d 

San Diego, Calif.—The majority 
of electronic repair firms have agreed 
to comply with newly established serv- 
ice standards and a Code of Ethics set 
up by the San Diego County Bureau of 
Home Appliances in cooperation with 
the local Better Business Bureau. The 
code includes features of many similar 
codes already existing in other cities. 
Individual service technicians, service 
assocation representatives, suppliers 
and other segments of the industry were 
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YOUR INDEPENDENT TV-RADIO SERVICE DEALER 


65-342 R1 
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THIS SET IS TERRIBLE... 
NO MORE “SERVICE BARGAINS” 


SEF 
iia VS 


FOR ME! 


For window-size blow-ups 
| Sprague Products Co., 


Mass., to cover handling 
and mailing costs. 


HOW ТО BE pem: OF 
GOOD TV SERVICE... 


Rely on a Fully Qualified Independ- 
2 Ө 


you shop around for cut-rate prices or 
extra-liberal service contracts, you're 
*something-for-nothing" 


1 Beware the Service "Bargain." If 


asking for trouble. À 
offer usually means cut-rate parts and sub- 
standard service methods. The reputable service 
dealer spends years in study and training— 
thousands of dollars on test equipment, tools, 
and service manuals—countless hours in keep- 
ing up-to-date on new developments and serv- 
ice techniques. Because of this heavy investment, 
he can't afford to offer "bargains." 


ent Service Dealer. Well known 

and highly regarded by your friends 
and neighbors, his professional training and 
experience have made him a real technical 
expert. He takes pride in 115 work. He wants to 
Stay in business. And he stakes his reputation 
and his future on satisfying you. So he'll use 
only component parts o' the highest quality 
and latest design—plus hi: thorough knowledge 
and keen skills—to do the job right. Depend on 
him; he can't afford to let you down! 


Your TV set provides you with a wealth of entertainmert. 


Keep it in the best repair... 


. at lowest cost... by callirg 


your local TV-RADIO Service Dealer at the first sign of trouble! 


THIS MESSAGE WAS PREPARED BY SPRAGUE PRODUCTS COMPANY, 
DISTRIBUTORS’ SUPPLY SUBSIDIARY OF SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, M/.SSACHUSETTS FOR... 
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of this message, send 10¢ to 


81 Marshall St., North Adams, 


Only Cleveland Institute offers... 


A First Class 
FCC License 


«ог Your Money Back! 


Your key to future success in electronics is a First-Class 
FCC License. It will permit you to operate and maintain 
transmitting equipment used in aviation, broadcasting, 
marine, microwave, mobile communications, or Citizens- 
Band. Cleveland Institute home study 3s the ideal way 
to get your FCC License. Here's why: 
Our training programs will quickly prepare you for 
a First-Class Commercial Radio Telephone License 
with a Radar Endorsement. Should you fail to pass 
the FCC examination after completing your course, 
you will get a full refund of all tuition payments. You 
get an FCC License...or your money back! 
You owe it to yourself, your family, your future to get 
the complete details on our “proven effective" Cleve- 
land Institute home study. Just send the coupon below 
TODAY. There’s no obligation. 


IMAIL COUPON TODAY FOR FREE CATALOG 


Cleveland Institute of Electronics 
1776 E. 17th St., Dept. RE-75 
Cleveland 14, Obio 


How to Succeed 
in Electronics 


MAMMA XO 
0 First Class FCC License 


[] Electronic Communications 


О 


Please send FREE Career Informa- 
tion prepared to help me get ahead in 
Electronics, without further obligation. 


CHECK AREA OF MOST 
INTEREST — 
LI Electronics ‘Technology 
[0 Industrial Electronics 
О Broadcast Engineering 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
| 
| 
| 
L 


other 
Your present occupation, 
Name — Age. 
(please print) 
Address РЕ 
City ~ = -Zone | State | 1 -— 
Approved for Veteran's Training under Korean GI Bill. RE-75 
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consulted before the standards and code were drawn up. 


TV Service Seminar 


New York, N. Y.—Service and engineering pointers on 
the 1963 Westinghouse television sets were highlighted at a 
TV service seminar held by Westinghouse at the National De- 
sign Center. Service technicians and dealers from the metro- 
politan New York and New Jersey area attended. The West- 
inghouse color-coded chassis, instant-on mobile sound and 
the company's warranty program were covered fully in talks 
given by J. H. Fooks, K. H. Brown, H. J. Horstmann, J. J. 
Eagan and G. E. Bouton, all from Westinghouse. 


Roly Poly Boosts Business 


A. boost for the independent service dealer is offered by 
General Electric in the form of an inflatable plastic “Roly 
Poly" toy. Bearing the name "Independent TV Service Deal- 
er", this 28-inch inflatable toy can be used as a store display 


or in consumer sales promotion. It is made of heavy-gauge 


white vinyl, colorfully decorated in blue-gray, red-orange and 
black. It is available to service dealers, as G-E part No. ETR- 
3261, for $1.65, deflated and packed in individual mailing 
boxes. It can be obtained from authorized General Electric 
tube distributors. 


Yellow-Page Fight Rages 


Sacramento, Calif.—The fight to regulate yellow-page 
TV service advertising is still going strong. Chapters through- 


| Out the state are getting more and more cooperation from the 


telephone company, and hope that the battle will soon be over. 
What the California State Electronics Association is after is 
that every firm advertising in the yellow pages be required to 
have an address and a place of business. Experience has shown 
that the greatest source of customer complaints has stemmed 
from firms advertising only phone numbers. In some instances, 
the same phone number has appeared in several ads with dif- 
ferent firm names. The association has suggested that any 
service dealer in the state that knows and has proof of irregu- 
larities should put them in writing and send them to the state 
office in Sacramento. 


Promotion to Boost Trade 


Treasure-Hunt Promotion: Place an article or merchan- 
dise somewhere in your store. Give clues—and the finder gets 


| the prize. 


Post Card Mailings: Each postcard has à number. Re- 
cipient is invited to bring a card to the store and check to see 
if this number is listed. Lucky numbers receive prizes. 

Prize When Bell Rings: Ring a bell in the store at irregu- 
lar intervals. Those in the store at the time receive a few items 
of merchandise, or a 596 discount on purchases. 

End-of-Month Drawing: At the end of each month a 
"drawing" is held of purchase slips deposited in a special box 
each day. Those holding lucky slips get full refund. 

Sale-A-Thon: Conduct a dawn-to midnight contest — 


| once a month. Offer unusual discounts on selected merchan- 


dise items. END 
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Tips for Technicians 


Mallory Distributor Products Company 
P. O. В›х 1558, Indianapolis 6, Indiana 
a division of P. R. Mallory & Co. Inc. 


How to use 
temperature compensating 
ceramic capacitors 


While an oscillating circuit і; warming up, its fre- 
quency changes. Distributed capacitance in tubes and 
coil will drift in the “positive” direction—tending to 
decrease the resonant frequency. Unhappily, the tun- 
ing capacitor, if it is a conventional mica or paper 
unit, also drifts in this same direction . . . thereby add- 
ing to the downward frequency shift. 


This can be a real nuisance. In the local oscillator cir- 
cuit of a superhet receiver, it eads to constant read- 
justment of tuning as the set warms up. It may also 
introduce appreciable error in a ringing oscillator 
timing circuit in TV sets. 


Here's where ceramic capacito:s enter the scene. Un- 
like capacitors which have a "natural" material as 
dielectric, they use a man-made, rock-like material 
whose composition can be adjusted to just about any 
capacitance-temperature chara:teristic you want. 


Some ceramic capacitors have a positive temperature 
coefficient: these are the kinds you'd use in bypass, 
coupling and buffer applications. Others have a zero 
temperature coefficient, remaining unchanged in the 
range from 25° to 85? C. And you can get ’em with a 
negative coefficient so that the capacitance change goes 
opposite to that of the other cir:uit elements, giving a 
constant LC product and substantially steady fre- 
quency during the warm-up pe iod. 


The usual negative temperature coefficient is 750 parts 
per million per degree C. But f you happen to need 
y T r TE some non-standard coefficient to compensate your 
Mauron RME Suse ; particular circuit, there's a simple way to calculate the 

E parallel combination of zero and negative coefficient 
types that will do the job. Wri:e to us and we'll give 
you details. 


When you go looking for ceram ies, be sure to ask for 
Mallory Discaps®. They're made by Radio Materials 
Company, a division of Mallory — world's largest 
manufacturer of ceramic capacitors. Your Mallory 
distributor has a complete stock, in the handy five- 
pack, mounted on a file card that's especially easy to 
keep on a peg board or in a file crawer. 
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/ ` 
SOUND COLUMNS 
BY TELEFUNKEN! 


Now a great name in sound joins a great team 
in baseball. For the Dodgers’ new stadium in 
Los Angeles, Telefunken sound columns were 
the natural choice for the whole range of na- 
tural sound. Indeed, eight Telefunken ELA 501 
sound columns fill the entire stadium with high 
fidelity never before achieved. Such high fi- 
delity that the organ plays through the hasic 
sound system, thus eliminating a network of 
special speakers that would hava meant an 
added initial cost in substan- 
tial five figures! 

Other pluses include ease 
and economy of installation 
due to a centralized sound sys- 
tem and superb, even radiation. 
Benefits to be expected, since 
Telefunken invented the Sound 
Radiator Group Principle for 
sound columns, and still of- 
fers many exclusive patented 
features. 

So when it comes to sound 
~outdoor, indoor, public, pri- 
vate—come back to Telefunken! 

For full information and tech- 
nical details on Telefunken 
Sound Columns and other Elec- 
tro-Acoustical Equipment, mail | 
this coupon today: 


TELEFUNKEN 


American Elite, Inc., 48-50 34th St. 
Long. Island City, N. Y. 

Telefunken Soles & Service 

^ 1903 Headquarters for over а decade. 


American Elite, Inc., Dept. 70, 48-50-34 St. L. I. C., N. Y. 


Please send me full information and technical 
details on Telefunken sound columns: 


| 
| 
| 
| Address, 
| 
| 


Name..... 
City soe LON eus ЭКТИ... 
Company Position. 
LI ———————————— 
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TRY — 
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In-Circuit Capacitor Testing 

The statement is often made that 
an ordinary bridge circuit will not meas- 
ure capacitance in-circuit! But 1 find 
that my EICO 950B will check capa- 


| citors for value in-circuit, if the shunting 


resistance is not too low. These values 
are roughly as follows: 


.001 uf 10 megohms 
01 af 3.3 megohms 
l pf 220,000 ohms 
2 ut 68,000 ohms 
5 ut 10,000 ohms 
10 uf 2,000 ohms 
100 ut 100 ohms 
I have tried the "comparator" 
range for in-circuit testing, using a 


| capacitor and variable resistor as the 


"standard". The results were not con- 
clusive, as the bridge would not balance 


at several points on the dial—Charles 


Andrews 


TV Viewing Mirror Setup 

Have a headache setting up your 
mirror so you can watch the TV screen 
while making rear-chassis adjustments? 
Well, here's a way to avoid the head- 
ache. Set up a flashlight at a convenient 
viewing point—the place your head 
will be when you look at the mirror. 


а 


Q 


TV SCREEN 


wwe; | 


FOCUSED FLASHLIGHT 


Turn on the light. Now place the mir- 
ror on a chair in front of the set. Move 
it around till the flashlight beam hits the 
center of the mirror. Now angle the 
mirror until the light beam is reflected 
onto the center of the TV screen. That's 
all there is to it—David T. Geiser 


Soft Tips for Earpieces 
Perhaps some readers have tried 
the new low-priced "Stethoscope" ear- 


phones offered by many distributors re- 
cently—both dynamic and crystal—and 


COYNE 


TRAINS YOU 
IN SPARE TIME 
AT HOME 


Only from famous COYNE do you get this 
modern up-to-the minute TV Home Training. 
Easy to follow instructions—fully illustrated 
with 2150 photos and diagrams. Not an old 
Radio Course with Television tacked on. In- 


cludes UHF and COLOR TV. Personal guid- | 


ance by Coyne Staff. Practical Job Guides to 
help you EARN MONEY QUICKLY IN A 
TV-RADIO SALES AND SERVICE BUSI- 
NESS— part time or full time. COSTS 
MUCH LESS —pay only for-training—no costly 
"put together kits." 

SEND TODAY FOR FREE BOOK 
SEND COUPON or write to address below 
for Free Book and full details including EASY | 
PAYMENT PLAN. NO COST OR OBLIGA- 
TION—NO SALESMAN WILL CALL. 


| B.W.COOKE, Jr., e FOUNDED 1899 
Pres. ELECTRICAL Pr rs 


| CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT 


1501 W. Congress Pkwy., Dept. 13-5, Chicago 7, HK 


| New Coyne Building, Dept. 13-H5 
1501 W. Congress Pkwy., Chicago 7, Ill. 


" Send FREE BOOK and details of your Television 
| Home Training offer. 


| 
| 
| 
| Name | 
| 
l 


Address. 
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When you order | 


merchandise by mail... 


ШЕ Be sure to include your address 
with postal zone number ( if 
you have опе ), 


Type or print if you can—if not, 
write clearly. 


Don't send cash—use checks or 
money orders. 


Include allowances for postage 
charges if you know the weight 


of what you're ordering. | 
(Parcel post rates are not affected | 
by the new postal rate increases.) 


( 
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Meu transistor ranio ANALYST 


makes it Easy and Profitable to Service all Transistor Radios 


TRANSISTOR RADIO 


ы? 
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Now you can profit from transistor radio 
servicing! This amazing new B&K “960” 
ANALYST gives you everything in one com- 
plete easy-to-use instrument. Makes tran- 
sistor radio servicing quick and easy. Nothing 
else is needed except the transistor radios 
themselves waiting to be serviced. Brings 
you new customers for service, parts, and 
batteries. Makes this new business yours. 


EASILY TROUBLE-SHOOT ANY STAGE 
BY UNIQUE POINT-TO-POINT SIGNAL INJECTION 


The ANALYST gives you a complete signal-generating 
source for point-to-point signal injection. Easily enables you 
to trouble-shoot any transistor radio— check all circuits 
stage-by-stage—isolate and pinpoint the exact trouble in 
minutes. 


Supplies modulated signals, with adjustable control, to 
check r.f., i.f., converter, and detector. Supplies audio signal 
to check audio driver and audio output. Provides unmod- 
ulated signal to test local oscillator. Provides separate audio 
low-impedance output for signal injection into loudspeaker 
voice coils to check speaker performance. 


BUILT-IN METERED POWER SUPPLY FOR EASY SERVICING 
Makes it easy to operate radio under test, while you inject 


your own signals. Provides from 1 to 12 volts in 116 volt 
steps. Supplies all bias taps that may be required. 


Solve Every Service Problem and Profit 
with a Modern B&K Service Shop. See Your 
B&K Distributor or Write for Catalog AP20-E. 
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ANALYSTS 


2 


Ж, 


/B; Model 960 


TRANSISTOR RADIO ANALYST 


with Exclisive DYNA-TRACE 
Single-Poir t Probe—and Built-in 
Metered Power Supply and VTVM 


Complete Transistor Radio 
Service Shopin One Instrument 


Signal-Gensrator, Power Supply, 
Milliammeter, VTVM, Battery Tester, 
Ohmmeter, end Both In-Circuit and 
Out-of-Circv it Transistor Tester— 
All in One 


AUDIO 
OUTPUT 


AUDIO 
ORIVER 


AUDIO 
OUTPUT 


SIMPLIFIES IN-CIRCUIT TRANSISTOR TEST 
WITH NEW DYNA-TRACE SINGLE-POINT PROBE 


Unique single-point probe eeds only the one contact to 
transistor under test. No longer are three wires required to 
connect to emitter, base, апі collector. Gives fast, positive 
meter indication. Saves time Makes trouble-shooting simple 
and easy. 

BUILT IN VTVM 


Includes high-input-imped ince vacuum-tube voltmeter, 
which is so necessary for transistor radio servicing. 


TESTS ALL TRANSISTORS OUT-OF-CIRCUIT 


Meter has ''Good-Bad"' scale for both leakage and beta. 
Also has direct-reading Beta scale, calibrated 0-150. Assures 
quick, accurate test. Also automatically determines whether 
transistor is NPN or PNP. Meter is protected against acci- 
dental overload and burn-out. 

Model 960. Net, $9995 


BaK MANUFACTURING CO. 


Division of DYNASCAN Corporation 


1801 W. BELLE PLAIPIE AVE. CHICAGO 13, ILL. 
Canada: Atlas Radio C srp., 50 Wingold, Toronto 19, Ont. 
Export: Empire Exporter: , 277 Broadway, New York 7, U.S.A. 
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with 
the 


COMPANY 
3100 North Elston Ave, 
Chicago 18, 1. 


Ask your distributor for a 
demonstration—or write to 
Perma-Power for detailed 
literature. 


FANTASTIC VALUE 


Perma-Power puts you in the P. A. picture 


ROVING 
ROSTRUM 


a complete high-volume 
sound system in a single case 


@ Use it anywhere— 
INDOORS OR OUT— 
It's Battery-Powered! 


€ Perfect for CLUBS, 
SCHOOLS, CHURCHES, 

MEETING ROOMS, 

RENTALS, ETC. 


THE Perma-Power Roving Rostrum is as simple to 
use as one-two-three. You open the case, plug in the 
microphone, turn on and talk! It reproduces voice or 
music clearly, distinctly, and naturally—and covers 
audiences of over 500! No electrical outlets are needed: 
The Roving Rostrum is powered by 2 standard lantern 
batteries that will last more than a year with moder- 
ately heavy use. 


The Roving Rostrum includes a 10 watt transistor 
amplifier, Astatic microphone and accessories, 2 full 
fidelity Quam speakers with special anti-feedback 
housings, an extra input for phono or radio, and 
outputs for auxiliary speaker and tape recorder. Even 
the reading desk is part of this compact self-contained 
system! Yet it weighs under 30 lbs. for easy porta- 
bility—and is priced at only $124.50 user net ($175 
less than you’d expect!) 


IN CLOSED CIRCUIT TELEVISION 


BRAND NEW—COMPLETE SYSTEM SHOWN 


Low—Low $495.00 


Complete system with all 
tubes—wired and tested. Less 
Vidicon and Lens—with Sche- 
matics (connecting cables and 
plugs only—supplied, but not 
assembled) 


CONTROL MONITOR 
12 Tubes & 21DAP4 


T 


1 


Approx. 1/10 Mfg. Sug. Resale Price 


— m каз, Only $649.50 
= we зд “ Complete system with 
Ea vidicon, lens, and assembled 
Neil! cables, schematics, wired and 
"TMITILL A А Мы tested. 
CAMERA POWER SUPPLY 
4 Tubes & VID 11 Tubes & Transistor—31.5 Kc 


Crystal Controlled Oscillator 


EIA Standards of 525 lines, 60 Fields, 30 Frames and 2:1 interlace—Aspect Ratio 7:3 
Capable of 700 lines Horizontal resolution and 350 Lines Vertical. 


Write for Catalog #1273—"HOW TO BUILD A LOW COST TV CAMERA", Industrial and Broadcast 


Cameras and equipment, Miscellaneous accessories, lenses, tripods, etc. ONLY 504 


DENSON ELECTRONICS CORP., Box 85, Rockville, Conn., Tel.: TRemont 5-5198 
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have found them very Satisfactory. 
From a lightweight performance stand- 
point, they are a welcome relief from 
the old-fashioned heavy “cans”. How- 
ever, the hard, small plastic tips quickly 
become uncomfortable in the ears. This 
can be easily remedied by inexpensive 
“slip-on” pencil erasers, in which a 
small hole has been drilled, placed over 
the hard tips. Shape the end of the 
eraser with sandpaper. For sanitation, 
each earphone wearer can have his own 
erasers.—F. Bodine 


Cup-Hook Cable Standoffs 


Need some standoff insulators for an 
electric cable or heavy-gage wire? Im- 


m3 


provise your own standoffs by snapping 
rubber grommets into the eyes of cup 
hooks as shown.—John Comstock 


Better Grip Tool Handles 

When using screwdrivers and nut 
drivers with plastic handles I raised 
more than one blister trying to tighten 
or loosen a tough screw or nut. To get 
around this problem, I got a piece of 
large-diameter Alphlex shrinkable tub- 
ing and fitted it over the tool handle. A 
little heat applied with a soldering iron 
shrinks the tubing to a tight fit over the 
plastic handle. The next time I had need 
for the driver there were no more blis- 
tered hands, and the resilient surface of 
the tubing let me get a better grip on 
the tool, making the job easier.—War- 
ren Roy END 


“He’s waiting for the man next door to 
turn his hi-fi on." 
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NEW PRODUCTS 
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ETCHED-CIRCUIT KIT, model 27X. Simple 
etched circuits. 2 pieces 4% x 6'2 x 1/16-in. thick 
phenolic, clad one side with 2-02 copper, perforated 
with overall grid of .062-in. holes on 0.2-in. cen- 
ters. Unperforated area %-іп. on one edge for 
etching connector fingers. 1 sheet tüpc-resist cir- 


fe 


roce 
$ D _ 
cles. 1 sheet tape-resist strips; 2 bags dry etchant 
chemical; 1 ballpoint etch-resist pen; 2 sheets grid 
layout paper: complete instructions.— Vector Elec- 
tronic Co.. 1100 Flower St.. Glendale 1, Calif. 
TRANSISTOR IGNITION KIT, GD-2/2, for 


12-volt negative-ground ignition systems. Voltage- 
protected transistors. adjustable for optimum cur- 


rent. Two 2N1546 transistors, two 56-volt 1-watt 
Zener diodes; adjustable I-ohm 100-watt ballast re- 
sistor; Mallory F-12T coil. current meter.—Heath 
Co., Benton Harbor, Mich. 

MICA TRANSMITTER TYPE CAPACI- 
TORS, Epoxy-encapsulated elements, no wax or 


thermoplastic filling. Rectangular blocks or two 
end plates; interchangeable with Mil styles CM65 


and CM70, but operate to 125°C. Also single 
endplate. Used at full current ratings to maximum 
operating temperature, without derating.—Sprague 
Electric Со.. 81 Marshall St., North Adams. Mass. 

LONG POINTED BLADES, ELECTRONIC 
SNIPS, /i-Dus-Tronic No. P4. Shear action of ser- 
rated long-pointed blades cuts filament, fine wire, 
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other electronic materials. Spring return keeps 


blades open. Polished head. factory-mounted cush- 
ion-grip handles.—H. Boker & Co., Inc., 101 Duane 
St.. New York 7. N. Y. 

TRANSMITTER TESTER, mode! 1489. For | 
rf output tests, audio output tests and tuning ad- 


justments on transmitters for radio-controlled ga- 
rage-door operators.—Perma-Power Co., 3100 N. 
Elston Ave., Chicago 18, 111 


ELECTRICAL CIRCUIT TESTER, odel 
BZS Chek-It. Tests continuity, fuses, switches, buz- 


a моо 913 
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zers, push buttons, chimes, appliances, motors. auto 
ignition voltage regulators.—Workman Electronic 
Products, Inc., Box 5397, Sarasota, Fla. 


TRANSISTOR ANALYZER KIT, KT-223. 
Tests all transistors including power types. In- and 
out-of-circuit transistor checker, diode and rectifier 
checker, signal generator, battery tester. voltmeter, 
milliammeter. Out-of-circuit check for leakage. also 


beta gain in 3 ranges to 200. 5-ke test signal with 
harmonics tor checking rf, if and af circuits. Volt- 
meter measures up to 12 vdc, milliameter checks 
current drain to 80 ma.—Lafayette Radio Elec- 
tronics Corp., 111 Jerico Turnpike. Syosset, N. Y. 

PORTABLE TUBE TESTER. mode! 539C. 
Tests VR tubes, low-power thyratrons. 4-digit in- 
dustrial types, compactrons, Novars. nuvistors, 10- 
pin types. No elements paralleled; evaluate voltage 


‚© 
so 
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regulator tubes under actual operating conditions. 
Separate monitoring of plate current through panel 
(Continued on page 92) 
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YOUR BEST BUY 
IN HI-FI KITS 


16 WATT STEREO AMPLIFIER 
Model 


J 


AMAZING PERFORMANCE 


* Dual 8 watt amps with pre-amps 
9 б inputs for magnetic phono & 

tape: tuner: crystal 
* Response: 20 to $29.95 
18,000 cycles cover $4.95 
Nest-in Multiplex 


Adaptor 


FM TUNER 


$1-360 


* Pre-wired “front end’’ 
* Automatic frequency 
control (AFC) Mounts right into ST- 
* Pre-aligned I.F, 360 for built-In Multi- 
transformers plex. 
519% 


Completely 
and 


Pre-wired 
pre-aligned. 


© + .5 db 20 to 20,000 cps 


» Multi- $3495 


plex 
cover $3.95 


— THE EASIEST 
Йеггей = то BUILD 


e Complete assembly book and diagrams 
e Over sized chassis makes easy wiring 

le The finest components 

e Also available completely wired 

Je The best value dollar per watt available 
12 WATT 


WILLIAMSON TYPE 
AMPLIFIER MA-12 


30 WATT STEREO 
AMPLIFIER $A-30 


Winiamson type eir» 


tuit 
E MEAE 
etic and crysta 
б Hesponie 20 to 20,000 phono; tapes tuner: 
i . i mike/aux. 
* ала Ee aj ые Response 20 to 20,000 
М anil cycles 
E tuner; mike/ |, Balance-blend control 
e 9 front panel controls 
2" 339" 
over $3.95 eover $5.95 


DELUXE 36 WATT. STEREO AMPLIFIER 
$4-32 


Complete witn ease 

e Williamson type 

e 8 inputs: tape; tuner; magnetic and crystal 
phono. aux. 

e Front panei stereo headphone jack 995 

e Response 20 to 20,000 cps 

e Low harmonic distortion 


with cover 


site for FREE brochure and name of nearest dis- 
(butor tos 


Merrell 


519 Hendrix Street, Brooklyn 7, N. Y. 
Prices 5% higher west of the Rockies 
export: Rocke International, New York, N. Y. 
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The Electronic Catalog of the Year 
BY POPULAR-DEMAND! 


over 1,000,000 ZZ gori ж. "196 63. |. YOU CAN 
new friends— м; | STILL GET 


"pue RADI 
"1g SHACK'S 


hams— 
GREAT NEW 1963 


have already 
sent for it! 
Electronic 
CATALOG 


OF EUER. 


а аео 


eM 


E 
EASY 
TIME 

PAYMENT 
TERMS 
take up to 
2 years 
to pay 

284 PAGES 


Partial list of products in our New 1963 Catalog 


Дд, 0 өзээ — 


DOT NALIO SHACK 


or you and 2 Friends 
MAIL CARD TODAY 


Yes, over 1,000,000 brand new friends have been added to the 
millions who shop regularly from Radio Shack's big catalog but we 
want everyone interested in electronics to have this great money 


Z 


e Amateur Radio| ° Public Address] Saving shopping guide so we've printed 500,000 more for you and 
г "ada : AM your friends, Mail the card opposite today dnd get your share of the 
АВЕ: s Tape Recdadets newer and better things in electronics in this fine new book. 

• Capacitors • Test Equipment! whether you are a music devotee, a radio ham, a professional 
t Безар Е err ES operator, or just interested in the great world of communications 
Сакове o То as а hobby, yov'll be excited and delighted with the vast assort- 
e Needles e Tubes ment of precision-built, high-quality, guaranteed products in Radio 
ө Phonographs e Wire Shack's famous catalog. And yov'll save too as you never saved be- 


fore. Our easy credit terms make it convenient and simple to buy what 
you want when you want it and pay later. Mail the card opposite now! 


RADIO SHACK CORPORATION сезет" 
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RADIO SHACK CORPORATION 


BOSTON, MASSACHUSETTS 
America's Electronic Headquarters 


Deluxe All-Transistor 
80-Watt Stereo Amplifier Kit | 


$139.95 


$8 Monthly 


LOOK FOR 


RADIO SHACK'S 


Nationally Famous 


KITS | 
WELL d 


in our 1963 Catalog 


Save up to 40% on our 
exclusive precision-en- 
gineered equipment 
kits. All easy to as- 
semble! See outstand- 
ing selection below. 


Easy Assembly; Fabulous 
Savings! Features 
Massive Transformers! 


The proud result of creative engineering, this Realistic HK-208 80-W'att Stereo Amplifier 
sets new standards of transient response and definition, delivers an extra margin ot performance. 
Premium Minneapolis-Honeywell tetrode transistors utilized throughout! A host of spectacular 
technical features make this the unqualified leader in its field! 1615 x7V4x14V4". No money 
down. Satisfaction guaranteed. 

30K90LX093, Атр. Kit, Wt. 19 Ibs., $8 Monthly. . 


NEW hy & — 12" Hi-Fi Speaker Kit 
i > r; I ў Can Be Built in an Eveningi 


% hn CSS 319.95 


Enjoy the fun of building the world's only hi-fi 
speaker in kit form . . . another Realistic) 
exclusive from Radio Shack! Assemble the 
entire speaker, from 134 Ib. magnet to voice 
coil, basket and dual cone, using a precision 
iig for perfect alignment. No money down. 
Satisfaction guaranteed. Ship. wt. 7Y Ibs. 
40K90LX370, 12" Speaker 

өнүү үн $5 Monthly, Net 19.95 


жюк Ме 39:95 


New! Professional Tube Tester Kit 


Realistic® Design! $99.95 


Professional Accuracy! 
Checks the complete condition of virtu- 
ally all tube types with laboratory pre- 
cision! Also tests transistors, incl. diodes, 
triodes and tetrodes, for leakage and 
gain. Roll-chart gives full test instruc- 
tions. 16V5x7V5x14V5". Cover and in- 
structions included. No money down. 
Satisfaction guaranteed. Wt. 25 Ibs. 

22K94LXOM O, TK-113 КІР... ...... 
.....+$6 Monthly, Net 99.95 


WIRELESS INTERCOM KITS 


KITS 
2 For *29.50 
Easy to Build, Operate! 
Just Plug In and Talk! 


Add convenient room-to-room, 
floor-to-floor intercommunication 
for truly modern living! Just plug 
into your house current and talk. 
Range over 1 mile. Size: 8x5x5”. 
No money down! Wt. 10 Ibs. 
43K90LX844, Kit (pair) 

$5 Monthly ... Net 29.50 


Electronic Thermometer Kit 


Famous “Novatherm" 
Accuate to 12°F. ] 9.95 


Another Realistic® exclusive! Equal 
to precision thermometers selling 
for $80 and up! Easy to assemble. 
Fast reaction to temperature 
change. Ideal for darkrooms, lab- 
oratories, freezers, amateur radio 
equip. Size 33⁄4 x6 4x42”. Build- 
er's manual included. No money 
down. Satisfaction guaranteed. 
22K94LX095, Novatherm Kit, 
Wt. 5 Ibs, $5 Mo., Net 19.95 


Good Quality FM Tuner Kit 


Realistic® Components 
Carefully Engineered ] 9.95 
For maximum listening enjoyment 

and top economy, it's Realisiic's 

FM Tuner Kit! A pleasure to as- 

semble. Lets you add quality FM 

reception to your home music cen- 

ter... at fantastically low cost! 

Incl. brushed gold case, instruc- 

tions. No money down. Satisfac- 

tion guaranteed. 

31K9OLX070, Sh. wt. 6 ibs., 

$5 Monthly.......... Net 19.95 


FM Multiplex Adapter Kit 
Converts Monaural 

FM Tuners to Stereo! 1 9.95 
Fully self-powered; famous Real- 
istic quality; completely pre- 
aligned! No test equipment 
needed. Resp. 50-15,000 cps, 
+3db. Size: 34"H x 4" Wx 5"D. 
Black case incl. Uses 15 watts, 
105-125V, 50/60 cy. Easy-to- 
follow instructions. No money 
down. Satisfaction guaranteed. 
31K90LXO99, Ship. wt. 4 Ibs. 
Kit......$5 Monthly, Net 19.95 


NO MONEY DOWN г — MAIL THIS ORDER FORM TODAY —— 
CREDIT TERMS I Radio Shack Corporation P.O. Box No. 309 


Boston, Massachusetts 63A10C 
take up to 2 years to pay Name x" 
Address x 
City & Zone State 


Please send me the following items: 


GUARANTEE 


| 
| 
І 
І 
In addition to the manu- | 
І 
| 
І 
| 


Stock No. [Quantity] Name of Нет Price each 


Total Price 


facturers guarantee and 
warranty, Radio Shack 
Corporation guarantees 
complete satisfaction on 
every purchase or your 
money back. 


0 Check or Money Order En- 
closed (No Stamps, No C.O.D.'s) 
* Express charges collect on 
delivery 

Т Conn. residents add 342%, 
Aus residents add 3% Sales Tax 


a L ае а саай 


Total for Mdse. 


Amt, for 
Postage 
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In these times ... 


every man needs the tremendous coverage, 
engineered precision, and incomparable 
reliability of a hallicrafters. 


- Short Wave/AM 


Communications Receiver 
495 kc. — 31 Mc. 
pius 185-420 kc. 


$99.95 


What you can hear: English-language news throughout the 
world e Hundreds of foreign stations e Radio amateurs e 
Marine and aviation communications e Local broadcast and 
Conelrad • Citizens band e Military channels • Voice of America 
e Foreign languages • WWV international time reports e 
Continuous aviation weather e Civil and emergency frequencies 


Features for best reception: Electrical bandspread for ultra-fine 
tuning • BFO for code reception e Automatic Noise Limiter e 
Slide-rule dial with logging scale • headphone jack » tuner 
output jack for use with existing audio system e Socket 

for emergency or portable use on DC. 


For complete specifications, 


пао стае 


Dept. 15-A, 5th & Kostner Aves., Chicago 24, 111. 


... Where the new ideas in communications are born. 


Export: Commercial Department, Hallicrafters 
Canada: Gould Sales Company, Montreal, P.Q. 


77777 5-120 Communications Re- 
ceiver $69.95 « Short wave 
1.6 - 30 Mc. plus AM in four 
bands • Electrical band- 
spread • Headset jack • 
BFO for code œ Built-in 
speaker « SWL whip anten- 
na included. е tal filter, ВРО, ANL • 
tubes plus rectifier. 


14 watt Stereo.... 


20 watt Stereo....$39.95 WANT TO BUY 
40 watt Stereo....$48.00 CERTAIN TYPES 


Collaro Changer...... $29.95 
With El. V. Cartridge and diamond OF 
with Shure Cartridge ..... $36.95 UNUSED TUBES 


needle $34.95 
ELECTRO VOICE 14" Horn Tweeter, 


^». Model 8HD. „» ә.» oes .. $12.95 ELECTRONIC EQUIPMENT 
JENSEN 15^ Thin Woofer 


-oz. magne | П | ik 
aliis DT D NS BA RRY | | \ 


GM PHOTOELECTRONICS 


623 So. Gay Street Knoxville 2, Tenn. 
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SX-110 Communications Re- 
ceiver $169.95 * Four bands: 
AM plus 1.6 -34 Mc. short 
wave œ Electrical band- 
spread • Dial calibrated for 
amateur bands •е Antenna 
trimmer, ''S" meter • Crys- 


WAlker 5-7000 


(Continued from page 87) 
terminals to aid matching or balancing tubes. 
Built-in switch for measurements under fixed or 
self-bias conditions. Nonstandard tests aided hy 
plate terminals giving access to grid. plate. cathode 
and heater circuits. Six ranges, 600. 60.000 umhos. 
Metered line and grid voltage. dual tube leakage 
readings directly on meter or by neon short indi- 


| cator.—Hickok Electrical instrument Co., 10514 


Dupont Ave., Cleveland 8, Ohio. 


SELF-SERVICE TUBE TESTER, model 202- 
LB. Tests Nuvistors. novars, compactrons, 10-pin 
types. plus 6- and 12-volt vibrators. fuses. pilot 
lights. 63 phosphor-bronze beryllium sockets. will 


| [mem 


Eu] 


accommodate new tube types to come. Sliding 
drawers, tube dividers. drawer sheets for automatic 
inventory control. Flip tube charts list more than 
1.200 tube types, new charts available periodically. 
16 in. high x 20 in. wide x 19% in. deep.—Mercury 
Electronics Corp., 111 Roosevelt Ave., Mineola, 
NOM 

STEREO MULTIPLEX SIG GEN, model 
E-490. For rapid alignment, complete testing of 
multiplex circuitry in FM stereo receivers and 
adapters. Measures and adjusts channel separation, 
channel balance. syne pull-in and hold-in range. 


Self-contained 1-kc audio oscillator or external au- 
dio generator switchable to generate left only, right 
only, sum or difference signals. Pilot signal switches 
on or off.—Precision Apparatus Co., Inc., 70-31 84 
St., Glendale 27, N. Y. 

CAPACITOR ANALYZER, model BF-71. 
Tests unit with ratings of 1-500 volts. Measures 
10-pf to 2,000-uf capacitors. Resistance measure- 
ment range 2.5 ohms-29 megs; current measure- 
ment, 2 4a-100 ma. Measures power factors to 


50%. Internal power supply 0—500 vde at 35 ma 
maximum for capacitance leakage tests. Checks 
leakage currents on tantalum capacitors plus alu- 
minum foil types.—Cornell-Dubilier Electronics 
Div., Federal Pacific Electric Co., 50 Paris St., 
Newark 1, N. J. 


DC VOLTAGE REFERENCE SUPPLY FOR 
SCOPES, Scope-O-Trol гуре PS-39590. Opposing 
potential cancels dc increment of circuit being 
checked, so ac and dc steady-state and transient 
voltage changes seen in true form. 115-volt 60-cycle 
circuit. Regulation +.005% for +15% line change. 


RADIO-ELECTRONICS 


SENCORE Р5120 
PROFESSIONAL 
WIDE BAND 
OSCILLOSCOPE 


Here it is, the scope that technicians, engineers and service- 
men from coast to coast have been demanding. A portable 
wide band scope that can be used on the job anywhere, yet 
has the highest laboratory specifications for shop or lab. 
Cumbersome color TV sets, remote audio and organ install- 
ations and computers are just a few of the jobs that make 
owning a scope of this type so essential. Why consider a 
narrow band scope, when for only a few dollars more, this 
professional wide band sensitive scope equips you for any job. 
* The PS120 provides features never before offered. Only 
two major controls make the PS120 as easy to use as a volt- 
meter. Even its smart good looks were designed for functional 
efficiency. New forward thrust design, creating its own 
shadow mask, and full width calibrated graph increase 
sharpness of wave form patterns. A permanent chromed 
steel carrying handle instead of untidy leather strap and a 
concealed compartment under panel for leads, jacks and AC 


os PE С ТЕТ 


WIDE FREQUENCY RESPONSE: 

Vertical Amplifier—flat within 32 DB from 20 cycles to 5.5 MC, down 
MC, usable up to 12 MC. 

Horizontal Amplifier—flat within —3 DB from 45 to 330 KC, flat within - 
from 20 to 500 KC. 


HIGH DEFLECTION SENSITIVITY: ue es 


Vertical Amplifier—Vert. input cavie .035V/IN. O.1V/IN. 
Aux. vert. jack ,035V/IN. O.1V/IN. 
Through hi-imped. probe .35V'IN. 1.0V/IN. 


Horizontal Amplifier-— ,51V/IN. 1.44V/IN. 


HIGH INPUT RESISTANCE AND LOW CAPACITY: 

Vert. input cable 2.7 Meg. shunted by approx. 85 MMF 
Aux. vert. input jack 2.7 Meg. shunted by approx. 20 MMF 
Through hi-imped. probe 27 Meg. shunted by 8.6 MMF 

Horiz. input jack 330 K to 4 Meg. 


The PS120 is a must for color TV 
servicing. For example, with its ex- 
tended vertical amplifier frequency 
response, 3.58 MC signals can be 
seen individually. 
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Lowest priced 
Wide Band 3 inch Scope 
anywhere. All 


C A T I 


3 DB at 7.5 
6 DB 


3.58 
COLOR BURST eee 


fer Г 

Ее E 
B: 

| i y d | 
\ ыы 
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^ Only 
124°° net 
hand wired. Kit $74.50 


line cord make the PS120 the first truly portable scope com- 
bining neatness with top efficiency. 

* Electrical specifications and operational ease will surpass 
your fondest expectations. Imagine a wide band scope that 
accurately reproduces any waveform from 20 cycles to 12 
megacycles. And the PS120 is as sensitive as narrow band 
Scopes ..all the way. Vertical amplifier sensitivity is .035 
volts RMS. The PS120 has no narrow band positions which 
cause other scopes to register erroneous waveforms unexpect- 
edly. Another Sencore first is the Automatic Range Indi- 
cation on Vertical Input Control which enables the direct 
reading of peak-to-peak voltages. Simply adjust to one inch 
height and read P-to-P volts present. Standby position 
on power switch, another first, adds hours of life to CRT 
and other tubes. A sensitive wide band oscilloscope like the 
PS120 has become an absolute necessity for trouble shooting 
Color TV and other modern circuits and no other scope is as 
fast or easy to use. 


ON SS 


HORIZONTAL SWEEP OSCILLATOR: 
Frequency range— 4 ranges, 15 cycles—150 KC 


Sync Range— 15 cycles to 8 MC usable to 12 MC 
MAXIMUM AC INPUT VOLTAGE: 
Vertical input cable— А 


Aux. vert. jack— 
Hi-imped. probe— 
Horiz. input jack— 


POWER REQUIREMENTS: 
Voltage— 
Power consumption— 


1000 VPP (in presence of 600 VDC) 
approx. 15 VPP (in presence of 400 VDC) 


105-125 volts, 50-60 cycle 
On pos. 82 watts 
Stby. pos. 10 watts 


SIZE: 7” wide x 9" high x 1114” deep—weight 12 Ibs. 


SEN CORE 


ADDISON 2, ILLINOIS 
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$7. ‘pages 
EMC advances in Audio and Test 


Equipment — by far the Best Values 
obtainable in Wired or Kit form. 


EMC Model 801 
RC Bridge and j 
In-Circuit . 
Capacity Checker < 45 
A new comprehen. ^*- 
sive resistance and » 
Capacity checker. It 
measures condens- 
ers for actual value, 
leakage, and power 
factor. In addition it =" 
measures condensers 
while still connected 

in their original cir- 
Cuits for opens, shorts or intermittents. 

Model 801 Wired ...... $38.95 — Model 801 Kit ...... $24.95 


EMC Model 802 
Signal Tracer 


and Generator 
Generates its 
own audio, IF 
and RF Signal for 
tracing. Uses 
both a magic eye 
tube and г 
Speaker for sig- 
nal detection. 
Checks noisy 
components. 


Checks and compares magnetic, ceramic and crystal 
cartridges. Supplied with two shielded audio probes and 
RF crystal demodulator probe. Modet 802 Wired ....$38.95 
Model 802. Kit ...... $24.95 


EMC Model 107A 
Peak to Peak 
Vacuum Tube 
Volt-Ohm 
Capacity Meter 


6” meter cannot burn 
out — entirely elec- 
tronic. Measures peak 
1o peak AC voltages to 
2800 volts in 6 ranges. 
Measures capacity in 6 ranges from 50 
mmfd to 5000 mfd. Measures resistance 
in 6 ranges from .2 ohm to 1000 megs. Measures DC volts 
to 1000 volts in 6 ranges. Input resistance 16.5 megs. 
Model 107A Wired ....$51.40 — Model 107A Kit ....$36.50 


APR ete 


EMC Model 214 Stereo Amplifier 
A compact, highly attractive dual 14W ampli- 
fier with built in preamplifiers having 56 watts peak 
power output. Has rumble filter and contour control 
switch. Extremely low distortion and noise level. It can 
be used as a 28 watts (56 watts peak) monaural amplifier 
or as a monaural amplifier so arranged that one pre- 
amplifier is used to drive the internal amplifier while 
the other preamplifier is used to drive any existing mone 
aural amplifier. > 

Model 214 Wired ...... $106.80 — Model 214 Kit ......$68.99 


Yes, tell me more, send me FREE a detailed 
catalog of the Complete EMC Line. Dept. RE-163 
NAME ... 


STREET .. 
CITY 


Electronic Measurements Corp. 
625 B'way, New York 12, N. Y. 


Ex. Dept., Pan-Mar Corp., 1270 B'way, New York 1, N.Y. 
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Output adjustable 0 to 52 volts dc, stabilized at se- 
lected voltage. Coarse adjustment in 6 overlapping 
10-volt steps, fine-adjustment potentiometer selec- 
tive at 2 mv per degree or rotation. Ripple .002% 
peak to peak. Output voltage stability within 
+.015% per hour after 15-minute warmup.—Acme 
Electric Corp., Cuba. N. Y. 


TRANSISTOR/TUNNEL DIODE ANA- 
LYZER, model, 250. Reads collector-to-base and 
collector-to-emitter leakage currents, tests tunnel 


and Zener diodes. Checks transistors in or out of 
circuit. Indicates transistor leakage and gain. tun- 


Transtormer-operated power supply with tube rec- 
lifier. Line thermistor. circuit breaker and B-plus 
fuse. gated age and noise canceller. vertical and 
horizontal retrace blanking. Picture power 20.000 
volts. Cathode follower output: 8-ohin 2-watt out- 
put for integrated speaker. Wide-band, high-gain, 
3-stage prealigned i.f. strip with 5 built-in inter- 
ference traps. De restorer. Video response 3.5 mc. 
Audio output impedance 8 ohms.—Heath Co., Ben- 
ton Harbor. Mich. 


AUDIO MASTER, model AM. Adds complete 
sound channels to master antenna and community 
antenna TV systems. 


Receiver on line reproduces 


nel-diode negative resistance characteristics, diode 
forward conductance and reverse current leakage. 
Identifiees n-p-n and p-n-p transistors. matches tran- 
sistors of similar type by ac dynamic test or dc 
analvsis. operates as sine-wave and harmonic signal 
generator or comprehensive circuit analyzer. AC 
power or battery-powered.—Seco Electronics, Inc., 
1201 S. Clover Dr.. Minneapolis 20. Minn. 


CIRCUIT ANALYZER, Anchor model CA 
378 Kine-Color. Complete anatysis of color picture 
tube and related circuits under operating condi- 
tions. With volt-ohm-milliammeter. measures oper- 
ating voltages in circuits supplying power to ele- 
ments in color tube. Tests color guns. indicates 


Y 


leoi ce 
RA, 


results of adjustments. Built-in method of dis- 
abling one or more CRT guns during purity adiust- 
ments and convergence procedures. With scope, 
checks signals at CRT. Switching arrangement for 
testing any gun and related circuits without dis- 
turbing others.—Antronic Corp., 2712 W. Mont- 
rose. Chicago I8. lll. 


INDUSTRIAL-AMATEUR TV CAMERA, 
AL-DEE. Dual tetrode video amplifiers. built-in 


[ AL~DEE 


s ty 
ee ee ee, 


intercarrier 4.5-mc sound system. Complete audio- 
visual closed-circuit transmitter. 2-inch electrostatic 
Vidicon and F 1.9 48-mm lens of standard Leica/- 
Cannon camera. Output adjustable to vhf channels 
2-6.—Denson Electronics Corp., Longview St., 
Rockville. Conn. 


23-INCH CUSTOM TV KIT, model GR-22. 
17-tube, 5-diode circuit with uhf. Turret type Stand- 
ard-Kollsman nuvistor tuner. 4 preassembled and 
aligned subassemblies including optional uhf. 
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FM or AM music, tapes, hi-fi recordings, public 
address. No extra distribution materials. cables or 
cabinets; mounted into same housing with other 
equipment.—Blonder-Tongue Labs, Inc., 9 Alling 
St.. Newark. N. J. 


HOUSEHOLD COUPLER PACKAGE, Ал- 
tenna +. Inductive set coupler. 25 feet of Twin- 
lead. Connects any number additional sets to exist- 


Yes болыр aes theatre улы АШУГА че 


# А ЕхҮВА SETS ПРЕ PREBENT ANTENNS” 
+ d3 
E 


Trouble 
FREE 


EL 


ing antenna line with snap-on installation. Isolation 
factor between final set and any auxiliary 12 db; 
24 db between auxiliary sets. Loss due to place- 
ment on line !^ db for low-frequency channels, 
V4 db for highs.—Aerogap Corp., 1680 N. Vine St., 
Los Angeles 28. Calif. 


CB ANTENNA, Black Beauty. Solid black 
Fiberglas sleeving eliminates brittleness. cracking. 


mottling and graying. Center-loaded, 48 inches. 
Cowl, deck. fender or truck mount.—Antenna Spe- 
cialists Co., 12435 Euclid Ave.. Cleveland. Ohio 


6-CHANNEL CB TRANSCEIVER, model R- 
1050. Nuvistor lront end. push-to-talk ceramic 
mike. adiustable squelch. series type noise limiter. 
Ceramic mike. | transmitting and ] receiving crys- 


tal. universal type mobiie mountíng bracket.—De- 
Wald Radio, Div. United Scientific Labs. 35-15 
37th Ave.. Long Island City 1. N. Y. 


2-WAY MOBILE RADIO, Comco model 700 
ph-AM, For military airport vehicles communicat- 
ing with control towers and planes. Transmit- 
ter/receiver/power supply chassis. remote control 
head. speaker-assembly military type microphone. 
antenna. hardware and cabling for vehicle installa- 
tion. Single-frequency crystal-controlled operation 
in military range 225-400 mc. Interchange on ve- 


ж RADIO-ELECTRONICS 


6" x 9" Shallow Speaker 


25$. Transistor Radio Speaker 


For those 
special 
applications 
choose а 
Quam speaker 


When you need a 27" unit for a transistor 
radio—or a shallow 6" x 9" for a Thunderbird 
replacement—Quam has it! 


When you need a special voice coil impedance or 
special field resistance—Quam has it! 


Quam gives you the widest selection and the 
highest quality in the entire speaker industry! 
Ask for Quam, the Quality line, for all your 
speaker needs. 


QUAM-NICHOLS COMPANY 
234 East Marquette Road 
Chicago 37, Illinois 
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USEFUL radio books fro 


“HOW-TO-BUILD” DATA 


- the NEW (1втн EDITION) 
Radio Handbook 


= New amplifier designs 
* New transmitter designs 
= New receivers and transceivers 


Gives extensive, simplified theory. 


struction data on a wide range of advanced radio amateur equipment, 
attractively styled. Broadest '"How-To-Build" coverage in the field. 


Completely revised and up to date. 
with hard covers. 


(x RADIO GEAR 
M c INTO AMATEUR & 
ie? C. B. EQUIPMENT 
uu A wealth of conversion data 
k in 3 volumes shows you how. 
Data includes instructions. photos, and dia- 
grams . . . covers the most commoniy available 


surplus items. Each conversion shown yields a 
practical piece of equipment— proved by testing. 


Items covered are listed below: 


SURPLUS RADIO CONVERSION MANUALS — 3 Volumes — 
$3.00* ea. 


VOLUME | — ARC-5; BC-221, 224, 312, 342, 348. 412, 
453/455, 457/459, 624/625, 645, 696, 946B, 1068А/ 
1161A; PE-103A; SCR-211, 268/271. 274N, 522, 542, 
TBY; Electronic Surplus Index; Cross Index of A/N V.T. 
and Commercial Tubes Book #315 


VOLUME II — AIC; AM-26; APS-13; ARB (Schematic only); 
ARC-5; ART-13; ATC; AVT-112A; BC-191, 357, 375, 454- 
455, 457/459, 946B, 1206; GO-9; LM; R-26-27/ARC-5; 
R-28/ARC-5; SCR-274N; TA-12B/12C; TBW; T-23/ARC.5; 
Selenium-Rectifier Power Units; Simplified Coil-Winding 
Data; Surplus Beam Rotating Mechanisms Book +32C 


VOLUME tll — APN-1; ARC-5; ART-13; ВС-191, 312, 
342, 348, 375, 442, 453, 455, 456 to 459, 603, 624, 
696, 1066, 1253; CBY-52000 series; COL-43065; CRC-7; 
DM-34D; DY-8 or DY-2A/ARR-2; FT-241A; LM; MBF; MD 
7/ARC-5; RM-52, 53; R-9/APN-4; R-28/ARC-5; RT.19/ 
ARC-4; RT.159; SCR-274N series; SCR-508, 522, 528, 
538; Т.15 to T-23/ARC-5; URC-4; WE-701-A. Schematics 
only: APA-10; APT.2; АРТ-5; ARR-2; ASB-5; ВС.659, 
1335A; СРК.46АСЈ. Book #33M 


THE SURPLUS HANDBOOK (Receivers and Transceivers) — 
$3.00* ea. 


VOLUME | — Schematic Diagrams and large photographs 
only — APN-1; APS-13; ARB; ARC-4; ARC-5 (L.F.); ARC-5 
(V.H.F.); ARN-5; ARR-2; ASB-7; BC-222, 312, 314, 342. 
344, 348, 603, 611, 624, 652. 654, 659, 669, 683. 
728, 745, 764, 779, 794, 923, 1000, 1004, 1066, 1206. 
1306, 1335; BC-AR-231; CRC-7; DAK.3, GF-11; Mark 11; 
MN-26; RAK-5; RAL-5; RAX-1; SCR-522; Super Pro; TBY: 
TCS; Resistor and Capacitor Color Codes; Cross Index of 
A/N V.T. and Commercial Tubes. Book 4 51H 


CONVERT SURPLUS 


E. & E 


Provides the latest design and con- 


Clearly indexed. 805 pages, all text, 


Book z16R 


$9. 50 at your distributor 


aia 


"me wanit 


RADIOTELEPHONE 
LICENSE MANUAL 


$9.79" 


Helps you prepare for аі! U.S.A. commercial 
radiotelephone operator's license exams. Pro- 
vides complete study-guide questions and answers 
in a single volume. Helps you understand every 
subject needed to obtain an operator's license. 


Book 
#03L 


Every Electronic Tube in the World Listed — 3 Volumes 


WORLD'S RADIO TUBES 
(Brans' Radio Tubes Vade Mecum). World's most com- 


plete and authoritative book of * 
v.t. characteristics Book z:47B $8.00 


WORLD'S EQUIVALENT TUBES 
(Brans' Equivalent Tubes Vade Mecum). Over $6 00* 
43,900 comparisons and replacements (346%; 


WORLD'S TELEVISION TUBES 

(Brans' Television Tubes Vade Mecum) 
all TV picture and cathode ray tubes 
also special purpose electronic tubes 


Characteristics of 


(#45P) $6.00* 


*Ordar from your favorite alectronic parts distributor. 


If he cannot supply, send us his name and your 
remittance, and we will supply; foreign, add 10%. 


E RS and ENGINEERS, Ltd. 


Summerland 5, California 

H Dealers: Electronic distributors, order from us. 
Bookstores. libraries, newsdealers order from Baker & 
y Taylor, Hillside, N. J. Export (exc. Canada), order 
from Н. M. Snyder Co., 440 Park Ave. So., N.Y, 16. 


SPECIAL LOW COST SUBSCRIPTION RATES 


to RapIo-ELECTRONICS available to clubs, associations and other groups. 
Aliquo, RADIO-ELECTRONICS, 154 W. 14th St., 


CONVERT TO COLOR TV 


COLORDAPTOR—A simple 10- 
tube circuit and rotating color 
wheel converts any size В & W 
TV to receive compatible color. 


COLORDAPTOR — Easily at- 
tached to any TV set, does not 
affect normal operation, often 


built from parts experimenters 
have 


BRILLIANT 


$495 


on hand, 
COLOR! 


Complete booklet—gives theory of opera- 
tion, all construction details, schematic, 
and sample color filters..... 


Essential Parts Kit— 

Includes all special parts—coils, delay 
line, crystal, color filters, Add $1.00 
for sets over 16”, 


COLORDAPTOR 


1798 Santa Cruz, 
Mento Park, Calif. 


New York 11, N. Y 


Convert Am television to 


BIG-SCREEN- “OSCILLOSCOPE 


with minor, inexpensive changes. 
Ingenious circuit, No electronic 
experience needed to follow our 
clearly, illustrated plans. TECH- 
NICIANS, HAMS, EXPERIMENT- 
ERS, BROADCASTERS. Use in 
shop, school, lab. Any set—any 
slse screen. 


FULL PLANS $2. 
RELCO, Dept. RE-1, Box 10563, Houston 18, Tex. 


HI-FI COMPONENTS 
TAPE RECORDERS 
SLEEP LEARN KITS 


high quality recording 


MERITAPE (2% «9? 


tape, in boxes or cans. 


FREE 1963 CATALOG 


1523 JERICHO TPKE. 
NEW HYDE PARK 17, N.Y. 


О RESSNER 


WwWwW.americanradiohistorv.com 


Write: G. 


hicles with 6-, 12- or 24-volt battery systems. Hand- 
carried case available 10 operate from 6-, 12-, 24- 
vdc or 117-vac power source, or for rack-mounting 
as control-tower — transceiver. —Communications 
Co., Inc., 300 Greco Ave., Coral Gables, Fla. 
TONE SQUELCH, kit models GD-162A 
(ac), GD-162D (dc). 4-position selective call kit 
eliminates unwanted conversations on CB channels. 
Switch selection of 4 tone signals, all-tone monitor 
position, built-in power supply. relay contacts for 


connecting external alarm device. Defeat switch 
for normal operation. Connected to CB transceiver, 
operates as speaker switch controlled by resonant- 
reed relay. Receiver speaker disconnected until 
actuated by selected tone.—Heath Co., Benton Har- 
bor. Mich. 


2-WAY CAR RADIO, Super-Carfone. 30- and 
60-watt models. All-transistor receiver and power 
supply circuits. maximum  transistorization in 
transmitter. Transmitter instantly goes from “off” to 


full-power transmit when mike removed from clip. 
Audio output transistors in Speaker assembly. 
Provision for addition of companion units for 
multiple frequency and selective dial calling con- 
trol.—RCA Mobile Communication Products, 
Meadow Lands, Pa. 


SHORT-WAVE RADIO KIT, mode! Y-8000. 
Professional dual headphones. Standard AM broad- 
cast band, 3 short-wave bands to 18 mc. 2-transis- 


10000 By, 


tor regenerative detector with single audio stage. 
Controls: professional type slide-rule tuning, elec- 
trical bandspread, regeneration, antenna tuning. 
Operates on 9-volt transistor radio battery.— 
Revell, Inc., 4223 Glencoe Ave., Venice, Calif. 


CB TRANSCEIVER, Globe-Muaster. Transmit- 
ter section: 11 crystal-controlled channels. Maxi- 
mum plate power input 5 watts. 100% plate-modu- 
lated using push-pull class-AB! modulator. Adjust- 
able modulation level. Speech clipping adjustable to 
22 db. Speech filtering limits audio response to 350- 
3,000 cycles. Receiver section: Dual conversion 
superhet, choice of 11 crystal-controlled channels or 


RADIO-ELECTRONICS 


tunable over all 22. Selectivity 6-db point at 6 kc. 
60-db point at 25 kc. Image rejection 50 db. Series 
gate noise limiter. external speaker jack.—GC 


Electronics Co., 400 S. Wyman St, Rockford, Ill. 


HIGH OUTPUT MICROPHONE, Big Mike. 
variable mike for mobile or base 
Builtin transistor 


Transistorized. 
CB and amateur transceivers. 


amplifier with adjustable controls, squeeze-to-talk | 


bar, magnetic hang-up. Optional permanent mag- 
net allows unit to be hung on any metal surface. 
4% x 1% in.—Instruments & Communications, 
Ine., 33 Danbury Rd.. Wilton. Conn. 


PALM MICROPHONES, series 201-401. 
Shaped voice reponse, omnidirectional polar pat- 
tern. Model 201. ceramic cartridge, high impedance, 
Output level —55.5 db. Model 401A, controlled mag- 


ji 


netic, high impedance. output level —49 db. Model 


401B, controlled magnetic. low impedance. for PA | 


applications. output level —48 db.—Shure Bros., 
Inc., 222 Hartrey Ave., Evanston, Ill. 


RECORD CHANGER, Srudiomatic. Replace- 
ment unit or for custom installation. Turntable, 


almost 12-in. diameter, balanced and cushioned to | 


minimize rumble. Plays all sizes of records. inter- 


mixed in any sequence. Manual operation allows 
Single play without interfering with automatic 
mechanism. Optional accessories: 45-rpm spindle. 
mounting board, base—RCA Sales Corp., 600 N. 
Sherman Dr., Indianapolis, Ind. 

AUTOMATIC RECORD CHANGER, model 
PK-750. Plays all 4 speeds automatically or man- 
ually, intermixes l-in. stacks of 7-, 10- and 12-in. 
records. Built-in antiskate device, pop filter to elim- 


inate sounds between cycles. One-piece, die-cast 
aluminum tone arm. turnover stereo cartridge. Mo- 
tor dynamically balanced, isolated by rubber 
mounts.—Lafayette Radio Electronics Corp., 111 
Jericho Turnpike. Syosset. N. Y. 


TAPE RECORD /PLAYBACK, Truvox model 
PD-96. 4-track stereo. Built-in record and playback 
preamps. 7*2, 334 and 1% ips. Separate motor for 
each reel plus squirrel-cage motor for driving cap- 

(Continued on page 102) 
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Transistor 
Radio Kit 


Superb tone and sen- 
sitivity. No delicate 
printed circuits. At- 
tractive, durable 
case. All U.S. made 
parts. Kit: $25.50 


GUARANTEE 


[ 

| 

Partsand perform- | 
апсе guaranteed | 
by NRI — nearly | 
50 years of pio- | 
neering in Elec- | 
| 

1 


tronics. 


“BEST BUY" KITS 


and Electronic Equipment front 


CONAR 


TEST INSTRUMENTS 


CATALOG 


5-Inch Wide Band 
Oscilloscope Kit 


For black-white, col- 
or, AM-FM and elec- 
tronic applications. 
High intensity trace. 
Extremely stable 
sync. Advanced de- 
sign. Kit: $89.50 
Assembled:$139.50 


CONAR 


CONAR 


3939 Wisconsin Ave., N.W. 


Get your FREE 
1963 CATALOG 


CONAR 


It’s full of exciting new electronic kits of 
highest quality. Many items available in 
both kit or assembled form. Home entertainment items that make perfect 
family gifts or test instruments for the technician who appreciates quality 
and high performance. Tools, too, to make your work easier, faster. And 
you'll like the reasonable prices and convenient payment plans which 
make CONAR Kits easy to own. Mail coupon for new 1963 Catalog now. 


division of 
NATIONAL RADIO INSTITUTE 


Mail this Coupon 


Washington 16, D.C. 


Send me your new 1963 CONAR KIT CATALOG 


Name. 
Address. 


City. 


FROM 


"Custom 70” 
TV Set Kit 
Excellent sensitiv- 
ity. Transformer 
power supply; 3 
stages of IF. In- 
cludes cabinet, 19" 
tube — everytbing. 
NOT a portable. 
Kit: $135.00 


Vacuum Tube 
Volt Meter Kit 
(6-Inch Meter) 


RMS and p. to p. 
scale. Input imped. 
12.2 megs. Profes- 
sional performance. 

Kit: $31.95 
Assembled: $44.95 


AC-3C 


Zone State 


SELLING an idea, product or service? 


You can reach more than 155,000 prospects economically with classified 
advertising in RADIO-ELECTRONICS. 


AUDIO unlimited 


Specializes in SAVING YOU MONEY 
FACTORY FRESH COMPONENTS 


^ LOWEST POSSIBLE QUOTATIONS 


+ FAST DELIVERY 


We are FRANCHISED for most Hi-FI lines. 
Orders SHIPPED PROMPTLY from our large 


stock. RECORDING TAPE 
FREE STEREO CATALOG 


715-R 2nd Ave., near 
38th. New York 16. N. Y. 


at LOWEST PRICES. 


Visit Our Showroom| 


WWwW.americanradiohistorv.com 


FAST SHIPMENTS 


RECORDERS * TAPES 


COMPONENTS * KITS 


€ BEST-BY-COMPARISON PRICES 
€ FACTORY SEALED CARTONS 


SEND FOR "QUOTES" ON. PACKAGE 
DEALS AND SAVE MORE 


WRITE FOR MONTHLY SPECIALS 


LCARSTON ndiwo 
125-R East 88 St., New York 28, N. Y 
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Where will you be 


10 years 


Now, you can put your finger on the electronics career of 
your choice, and RCA institutes will help you train for it— 
right in your own home! RCA Institutes Home Training 
Courses can lead you directly to the kind of job you want! 
lf you are locking for a career in electronics, here is your 
chance to plan a successful future for yourself—the RCA 
‘way—right down the line! 


from today? 


Let RCA help you find the answer with a profitable career in electronics 


RCA Institutes, one of the largest technical schools in 
the United States (devoted exclusively to electronics), 
offers the finest facilities for home training. A service of 
the Radio Corporation of America, RCA Institutes gives you 
the technical instruction you need to plan, build, and realize 
a lifetime career in today's fastest growing field. 


RCA Institutes offers both home training and classroom training—whichever best fits your needs. See the adjoining page 
for a dramatic example of how RCA can help you plan for the future you want! Licensed by the New York State Depart- 


ment of Education. Approved for Veterans. 


WWW.americanradiohistorv.com 


RADIO-ELECTRONICS 


RCA CLASSROOM TRAINING 
IN NEW YORK CITY AND LOS ANGELES 


THIS IS THE 
RCA TRAINING 
THAT WILL 
HELP YOU GET IT! 


INDUSTRY 
DESIGNATED 
JOB TITLES QUALIFICATION 
Electronics 
Technology (T-3) 


High School Grad 
with Algebra, 
Physics or Science 


Engineering Aide, 

Lab Technician, 

Field Service 
Engineer, 

Test Engineer, 

Technical Instructor 


Industrial and 
Communications 
Electronics (V-7) 


2 yrs. High School 
with Algebra, 
Physics or Science 


Electronic Technician, 
Field Technician, 
Computer Technician, 
Broadcasting 
Technician, 
Customer Service 
Engineer, 
Instrument Technician 


2 yrs. High School 
with Algebra, 


Electronics and 
Television Receivers 


TV Serviceman, 
Electronic Tester 


(V-3) Physics or Science 


Transistor Circuits Transistors Radio background 
Specialist 


Junior & Senior 
Detail Draftsman 


Electronic Drafting 
(V-11, V-12) 


2 yrs. High School 
with Algebra, 
Physics or Science 


Color Television Television 
background 
Audio Hi-Fidelity Radio background 


Technical Writing Electronics 
background 


Color TV Service 
Technician 


Hi-Fi Service 
Technician 


Technical Writer 


TV Studio 
Production (S-1) 


Cameraman, 

TV Film Editor, 
Video Technician, 
Director 


Console Operator, Computer College Grad or 

Junior Programmer Programming (C-1) Industry sponsored 

Radio Code Radio Code 8th Grade 
Technician 


Preparatory Preparatory Math 1 уг. High School 
& Physics (P-1) 


Preparatory 
Mathematics (P-OA) 


e Free Placement Service. RCA Institutes graduates are 
now employed in important jobs at military installations 
such as Cape Canaveral, with important companies such 
as IBM, Bell Telephone Labs, General Electric, RCA, and 
in radio and TV stations all over the country. Many have 
opened their own businesses. A recent New York Resident 
School class had 93% of the graduates who used the 
FREE placement service accepted by important elec- 
tronics companies, and had their jobs waiting for them 
on the day they graduated! 


High School Grad 


Preparatory 1 уг. High School 


Note: 3 additional locations. RCA Technical Institutes offers 
a limited selection of basic resident school courses in Elec- 
tronics in Chicago, Philadelphia, and Cherry Hill, N. J. (near 
Camden). For complete information write the name of the 
city of your choice on the attached postcard. 


e 
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RCA HOME TRAINING 


THIS IS THE 
RCA TRAINING 
THAT WILL 
HELP YOU GET IT! 


INDUSTRY 
DESIGNATED 


JOB TITLES QUALIFICATION 


Radio-Electronic 8th Grade 


Fundamentals 


Radio aligner, 
Repairman, 
Tester 


Black & White 
TV Service 
Technician 


Television Servicing | Radio Background 


Black & White 
Television 


Color TV Service Color Television 


Technician 


Radio or Electronics 
Fundamentals 


Automation 
Electronics 


Automation 
Technician 


Radio or Electronics 
Fundamentals 


Transistor Circuits Transistors 


Specialist 


Radio or Electronics 
Fundamentals 


Communications 
Electronics 


Transmitter 
Technician, 
Communications 

Specialist 
Electronic 8th Grade 
Drafting 


Junior 
Draftsman 


| High School Grad 
plus 1-year 
business experience 


Computer 
Programming 


Coder, 
Programmer, 
Analyst 


e Voluntary Tuition Plan for Home Training Courses. 
This plan affords you the most economical possible 
method of home study training. You pay for lessons only 
as you order them. If, for any reason, you wish to inter- 
rupt your training, you can do so and not owe one cent. 
No other obligations! No installment payments required! 


e You get Prime Quality Equipment. АП kits furnished 
with home-training courses are complete in every respect 
and the equipment is top grade. You keep all the equip- 
ment furnished to you for actual use on the job, and you 
never have to take apart one piece to build another! 


Your - 
career in 


SEND POSTCARD FOR 
FREE ILLUSTRATED 
BOOK TODAY! SPECIFY 
HOME STUDY OR 

NEW YORK OR 

LOS ANGELES 
RESIDENT SCHOOL 


RCA INSTITUTES, INC. pept.zre-13 
A Service of the Radio Corporation of America, 


350 West 4th St., New York 14, N. Y. 
Pacific Electric Bldg., 610 S. Main St., Los Angeles 14, Calif. 


The Most Trusted Name In Electronics 
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Celebrating our 9th Year of Poly Pak'n 


F DOUBLE F 


"BONUS" 


um 9 00 
WORTH OF 
ELECTRONIC 
PARTS 


AS MUCH AS 200 PCS. 
ADD 25¢ FOR HANDLING 


Bonus POLY PAK OF 
$ YOUR CHOICE 


LISTED BELOW 


BOTH FREE WITH EVERY $10.00 ORDER 
ALL BRAND-NEW COMPONENTS 


mmn. ie p 


40 TEMPERATURE O 10 TRANSISTOR 
OMPENSATING ELECTROLYTICS, asst, 


CERAMICS, $12 value $5 value 


60 ASST DISCS, .0001 $ 
п 29 ні а Discs, Orme $4 D eo ASST расво 


35 SILVER MICAS, 51 
CQ 60 TUBULARS, .0001 51 asst. for hi-stability 
to .5mf to 1 KV, $10 val 


0 10 ULTRA-SUBMINI $1 
ELECTROLYTICS, $5 val 


Г) 10 ELECTROLYTICS, +1 
5-1000mf to 450V, 
submini too; $15 val 
0 60 MICAS, Smmf to 51 
.01mf silvers too 

60 CONDENSER SUR- 51 
PRISE, disc, mica, oil, 
molded, ceramic 


0 40 ASST SUBMINI, $ 
micas, tubulars, discs 1 


C 100 CERAMICS, tubu si 
lars, discs, 15mmf to .01 


-m RESISTORS — ——— 


Г 60 ASST CARBONS, Y 2 Ы. 
1. 2W. 100 ohm to 2 meg 
O ЗО PRECISIONS, Bi 21 
р 2W 10 1 meg, 1% t 
5 D 100 HALF S BENE. 51 
1 ru values. 5% too 


0.60 ALLEN НАРСЕ 1 
S0 values, 59% too 


О 25 POWERS, ww 
5.50%; to 10Kohms 51 


ПО 30 SUBMINIATURE 
RESISTORS, 1% too 


О 35 TWO WATTERS, 
asst values, 5% 100 


WORLD'S BEST "DOLLAR" BUYS 


7 60 SOCKETS, recept- 51 
51 aeles. plugs, wide asst 


$ 0 10 VOLUME CON- 51 
1 TROLS, to 1 meg, sw/too 


Г] 10 RCA PLUG-N- 
JACK SETS, phono, amps 
0 15 SLIDE SWITCHES: 51 
spst, 115vac, worth $3 


г) 10 MICRO SWITCHES 51 
by GE, SP db! bk 115vac 


015 SWITCHES, micro- 51 
rotary, 115Vac; $12 val 


60 KNOBS, radio-tv- 51 
hobby, asst colors 


1 TRANSISTOR T $ 
SOCKETS for PNP-N 1 60 COILS-n-CHOKES, #1 
NPNs rf, if. ose, peaking 


0.1500 pc HARDWARE x 
KIT, screws, etc 

O7 25-ft ROLLS, sub- $ 
mini wire #26 to 32 


D 300-ft HOOKUP WIRE, Sq 
asst Colors, insul, sizes 


0 15 PACKAGED ELEC- 51 
TRONIC CIRCUITS, 


0 12 TV CHEATER s1 ЛЕВ etc. 
колра ИРАНЕ» 100 PRINTED CIR s 
black 00 - 

AS CUIT RADIO PARTS, 1 


C 100 PARTS, coils, fem 
sistors, diodes, еіс 
О 60 TERMINAL STRIPS $1 
1 to 12 lug types 


> SEMI- ide DUCTORS |— 


4 ASST SUN BAT- 
TERIES, to 11/2”, lite $1 
sensitive projects 


7j 4 100MC TRANSIS- 5 
TORS, PNP, $10 val 1 
П 2 HI-POWER TRAN- 5 
SISTORS, 40W, stud 1 
2N173, 2N174, etc. 

0 25 ASST SEMICON. $ 
DUCTORS, wide variety 1 
О 4 2N107 TRANSIS- $ 
TORS, PNP germanium 1 


03 MEDIUM POWER E 
TRANSISTORS, TO-3, 1 
2N155, 2N256, 2N307 


Г] 1" SILICON CELL, 51 
10 times germanium 


4 2N35 IRANSIS м 51 
TORS by Sylvania, МР! 


$50 value 


] $28 RADIO-n-TV = | 
SURPRISE, wide variety 


D 15 РМР TRANSIS- 

TORS, TO-5 case, 

germánium gold 

П 15 TOP BRAND CK- B 

722 TRANSISTORS, 

PNP 

П 15 TOP HAT RECTI- 51 

FIERS, silicon, to 750ma 

Пп 10 SUBMINI DIODES, 51 

glass, germanium, 

color coded 1N34 

О ONE WATT ZENER $1 

diode, choose 3 to 22V 

915 NPN TRANSIS- 51 

TORS, TO-5 case, 
germanium gold 

CQ 10 2-AMP RECTI- s 
FIERS, silicon, stud, 1 
axial worth $10 

[2] 15 SILICON DIODES 5 
'epoxy'! case, 500mil 1 


FREE! Poly Paks "Dollar Guide" on semiconductors, 


poly paks, parts, send 10* for handling 
NOT AFFILIATED WITH ANY OTHER MAIL ORDER HOUSE 


TERMS: include postage, check, 
OLY money order, EXPORT ORDERS 


INVITED. Wt. рег pok 1-1Ь. 


P.O. BOX 942R 
S. LYNNFIELD, MASS. 


AKS 


World's Largest Supplier of Pre-Packed Assortments | 
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(Continued from page 97) 
stan. Independent VU meter each channel. Sep- 
arate gain controls each channel and each input. 
Off-the-tape monitoring, cue button, digital counter, 
automatic shutoff. Permanently lubricated capstan 
and flywheel bearings. 7-inch reels. Bias frequency 
95 kc. Mike inputs: high-impedance (2 megs) sen- 
sitivity: 1.0 mv. Radio/phono inputs: 0.5 meg, 
sensitivity 150 mv. Output: approximately 1 volt, 
low impedance. At 7!4 ips, wow and flutter 0.12%, 


frequency response 30-20,000 cycles. Signal-to-noise 
ratio 50 db. channel separation 55 db.—Benjamin 
Electronic Sound Corp., 80 Swalm St.. Westbury, 
N. Y, 

MINIATURE CONDENSER MIKE, model 
C-17B. Cardioid pattern with 25-db front-to-back 
sensitivity. Frequency response +2 db—15,000 


cycles. Power supply included; low-frequency 4- 
position step attenuation and high-frequency cutoff. 
5% in. diam X 3% in. long.—Sony unit. available 
from Superscope Inc., 8150 Vineland Ave., Sun 
Valley, Calit. 


STEREO HEADPHONES, model Н A-8. Fre- 
quency response 20-15,000 cycles, maximum input 
power 2 watts. Impedance 8 ohms per phone. At- 
tenuation of ambient noise 20 db at 1,000 cycles. 
Lateral pressure about 2 lb over 8-sq-in. area. 6-ft 


conductor cord with strain relief, Vá-in. diameter 
3-circuit phone plug. Cord connects for right or left 
cup. Y-cords also available. Headphones with spe- 
cial impedances can be ordered.—Sharpe instru- 
ments Inc., 965 Maryvale Dr., Buffalo 25. N. Y. 


STEREO AMPLIFIER KIT, model SA-210. 
Power output 8 watts per channel. Peak power 
output 16 watts per channel. Frequency response 


20-18,000 cycles. Dual inputs: magnetic phono and 
tape, tuner, crystal.—Merrell Electronics Inc., 519 
Hendrix St., Brooklyn 7, N. Y. 

4-TRACK STEREO TAPE RECORD/PLAY- 
ER, Continental 401. 7%, 3%, 1% plus 15/16 ips 
for 32 recording hours on 7-inch reel. Self-con- 
tained. Records stereo and mono, plays back stereo 
or mono tapes through unit or external hi-fi sys- 
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tem. Inputs for recording trom mike, tuner and 
phono, facilities for mixing and multiplay. Foot- 
switch control, for monitoring with stereo head- 
phones. 2 power amps, 2 loudspeakers, 2 preamps 
using 4 transistors. At 744 ips, frequency response 
60-16,000 cycles +3 db. wow and flutter 0.14%. 
Signal-to-noise ratio —48 db. Input sensitivity: 
microphone 1 mv; radio/phono 150 mv.—North 
American Philips Co., Inc., High Fidelity Products 
Div., 230 Duffy Ave., Hicksville, N. Y. 
30-УАТТ FM-AM STEREO RECEIVER, 


model RP230. Frequency response +1 db, 20-20,000 
cycles. FM sensitivity 0.85 ду for 20-db quieting. 


Stereo-Minder indicator, electronic-eye tuning, tape 
recorder filter. —Bopgen Communications Div., PO 
Box 500, Paramus, N. J. 


STEREO PHONO CARTRIDGE, Stanton 
481A. For manual tone arms. Recommended track- 
ing force 2-5 grams. Dc resistance 3,200 ohms, 
inductance 640 mh, load resistance 47,000 ohms. 
Nominal output 1 mv/cm/sec, channel separation 


E^ 


: 
eu 
$. 
E 


35 db. Frequency response 1% db down at 20 kc, 
channel balance 1 db. Mumetal shielding.—Picker- 
ing & Co., Sinnyside Blvd., Plainview, N. Y. 

FM STEREO TUNER, mode! 370. Time- 
switching multiplex circuitry. Sonic Monitor stereo 
signal. 3-gang tuning capacitor with tuned rf stage. 
Planetary-drive tuning, wide-band detector. Sepa- 


rate level controls. IHFM sensitivity, 3.5 uv. Cap- 
ture ratio 6 db, selectivity 32 db, separation over 
30 db, signal-to-noise ratio 55 db.—H. H. Scott, Inc. 
Dept. P, 111 Powdermill Rd., Maynard, Mass. 


DISK-WHISK KIT. Cleans records while they 
play. Brush sweeps grooves, cylinder pad deposits 
coating of anti-static fluid. Device clips to arm of 
any record changer or turntable. Replacement kit, 


model ЕЅК-8, contains roller and fluid.—Robins 
Industries Corp., 15-58 127th St., Flushing 56, 
N. Y. 


All specifications are from 


manufacturers' data 
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the 
new 


ELECTRO-VOICE 


A Bold Departure in Paging Speakers! 


Look carefully at the new Electro-Voice 
PA7 paging speaker. The speaker that 
defies tradition to give you more value 
than any other paging unit on the market! 


Even the horn is new! Molded of tough, 
unbreakable Cycolac* plastic, it outlasts 
metal yet doesn't “ring” like ordinary 
bells. And the color is molded in. Fading, 
peeling, rusting problems are gone forever! 


Inside, a brand new ring-type diaphragm 
of fiberglass-reinforced Acoustalloy® pro- 
vides the authoritative voice of the PA7. 
Unusually high efficiency is coupled with 
smoothly rising response and low distor- 
tion. Test it with voice—even music! This 
is crisp, commanding sound that puts even 
larger speakers to shame! 


Although the PA7 is light m weight, the 
ingenious swivel mounting is strictly 
heavy-duty for quick, absolute positioning 
anywhere... mobile or fixed! 


Every detail of design and performance of 
the PA7 reflects the refreshing, new ideas 
that have made E-V PA speakers the 
finest in the industry! Ideas that mean 
highest quality and reliability for you and 
your customers! 

Measure this remarkable new paging 
speaker against your personal yardstick of 
quality. No matter how critically you 
judge the Electro-Voice PA7, you'll find 
it's better than you expected, Except the 
price. That's much better! 

* T. M. Borg-Warner 


A +.. THE SMART MOVE 15 TO ELECTRO-VOICE! 
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SPECIFICATIONS: Frequency 
Responsa 400-13,000 cps, Sound 
Pressure Level 119 db (at 4’ on 
axis, 7.5 watts input, 2-4 ke), 
Power Handling Capacity 7.5 
watts, Impedance 8 ohms, Dis« 
persion 120°, Size 6%” diameter 
x 6” deep, Weight 2 Ibs. 


$28.35 ust 


(Normal trade discounts apply) 


ELECTRO-VOICE, INC. 
Commercial Products Div., Dept. 136E, 
Buchanan, Michigan 


REVISED * REVIVED * REWARDING 
FARE EEE EY 


RADIO 


1б З; 
еченче dee edente tede edente 
R EADGPROFIT by 


CERASBACK LIBRARY 


BOOKS ON RADIO 


RADIO SERVICING MADE EASY (2 
Vols.) Brand new! Just released. 
Provides up-to-date servicing infor- 
mation on latest radio types and 
how to repair them 


= No. 107—$7.20 


BASIC RADIO COURSE (Revised) 
From loopstick to speaker—every- 
thing you need to know about Ohm's 
Law, inductance, capacitance, 
tubes, circuits, transistors, and how 
they work. Includes practical serv- 


icing Е No. 104—$4.10 


HINTS AND KINKS FOR TV, RADIO 
& AUDIO. 280 ideas make your job 
easier, your electronic hobby more 
fun, using simple tools. Hints on 
construction and servicing. 


æ Мо. 103—$2.35 


HOW ТО FIX TRANSISTOR RADIOS 
& PRINTED CIRCUITS (2 Vols.) 
Learn new, improved, faster tran- 
sistor radio servicing techniques. 
Save time, handle more jobs, add 


to your income. : No. 96—$5.90 


PRACTICAL AUTO RADIO SERVICE 
& INSTALLATION. How to fix these 
specialized sets. Solid servicing in- 


formation! Е No. 87—$2.95 


RAPID RADIO REPAIR. Put your 
finger on tough radio troubles eas- 
ily and quickly. Symptoms listed 
alphabetically in four handy sec- 


im = — No.78—$2.90 


GUIDE TO MOBILE RADIO. What 
mobile radio is, what the circuits 
are like, how it's used. Data on 
maintenance, licensing, remote con- 
trol, selective calling 


a Мо. 77—$2.85 


SERVICING TRANSISTOR RADIOS. 
Covers theory, analysis of a typical 
set, techniques. Inside tips. Useful 


charts speed E No. 16— $2. 90 


TV & RADIO TUBE TROUBLES. 
Trace any tube trouble to its source 
in minutes. New sure-fire symptom 
analysis technique 


= Мо. 68—$2.90 
DDL ra AP AP VAP ATALIAD ADILT LT L 
RADIO IN 1963--Fastest growing, greatest sell- 
ing electronic field in the world. Keep ahead 
~Stay ahead with the latest servicing data. 


SEE YOUR ELECTRONICS PARTS DISTRIBUTOR 
or mail tbe coupon below today 


107 104 103 [ REMITTANCE 
96 87 78 Г] MUST ACCOMPANY 

77 76 68 EACH ORDER 

Enclosed ПЕ банын 
GERNSBACK LIBRARY, INC., 163RE 


154 West 14th St., New York 11, N. Y. 


10-DAY MDNEY-BACK GUARANTEE 


NEW SEMI 2«— 


CONDUCTORS 
& TUBES ЖЕШ 


DESPITE THE NAME OF THIS COLUMN, 


we're starting off with a combination 
tetrode with three plates and a diode 
in the same miniature envelope. Fur- 
ther on, you'll find some controlled rec- 
tifiers, a nor gate in a semiconductor 
package and a triode-pentode for TV 
vhf tuner applications. 


6KM8 


Here's a fascinating tube—a multi- 
unit 9-pin miniature that houses a diode 
and a sharp-cutoff tetrode that has three 
plates. It is specially designed for use in 
an electronic organ where the 6KM8 
can provide three independent readout 
or output-signal voltages. The diode 
unit can be used as a key in a vibrator 
circuit. 


6KM8 
Maximum ratings of the triode 
section of the RCA 6KMS in frequen- 
cy-divider and complex-wave generator 
service are: 


Vr (plate 1) 330 
(plate 2A) 330 
(plate 2B) 330 

Vas 330 

Vai (neg bias value) 50 
(pos bias value) 0 

Gz input (watts) 0.65 

Pr (plate 1, watts) 1 
(plate 2A, watts) 1 
(plate 2B, watts) 1 

Diode section rating: 
Maximum plate current 1 ma 


5HG8 

A triode-frame-grid pentode, in a 
9-pm miniature envelope, designed for 
use in the mixer stage of vhf television 
tuners. This tube has a 5.3-volt 450- 
ma heater with an 11-ѕесопа controlled 
warmup time. 


Typical operating characteristics 
of this Sylvania tube are: 
Triode Pentode 
Vp 100 170 
Vas — 150 
Vai —3 —1.2 
1, (та) 14 10 
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los (ma) - 33 
Im (umhos) 5,500 12,000 
m 17 70 
Rp (К ohms) 3.1 350 


2N1842-A through 2N1849-A 

A series of controlled rectifiers, 
rated at 16 amps rms forward current. 
Typical applications for these 4-layer 3- 
terminal devices are in proportional 
control systems, such as heating controls, 
and residential light-dimming controls. 

The units can withstand a 125°C 


junction temperature and can carry an 
average current of 10 amps at a 180? 
conduction angle. One-cycle peak cur- 
rent rating is 125 amps and the maxi- 
mum forward current drop is 1.6 volts 
at 10 amps. Forward blocking voltage 
ratings are 25 through 400 volts and 
repetitive peak reverse voltage ratings 
are 30 to 480. 


NC-10 

This digital nor gate can operate at 
speeds up to 15 mc. It features a 
clamped output to define the output 


Усс VoL 
T 


PIN CIRCLE 
.200" DIA 


NC-IO 


level and is widely used in digital logic 
systems, instrumentation and general 
switching service. The unit incorporates 


RADIO-ELECTRONICS 


planar epitaxial microtransistors and | [| 
microdiodes as well as planar resistors. | 
The NC-IO Nanocircuit can replace | 


many conventional packaged inverters. 3 2 SU" 
Engineering-Technicians 


Specifications for the General In- 
strument NC-IO silicon Nanocircuit: 


M 8 12 Heald's Micro- ; 
Lu 32 42 Move ond каш; Bachelor of Science Degree, 30 Months 
Vus —3 —3 разу Eque" Save Two Years' Time 
Logic levels а " . 
(volts) 0.3 [. ]Radio-Television Plus Color Technician (12 Months) 
and 4 0.3 and 5 The Nation's increased 5 Electronics Engineering Technology (15 Months) 
Max. output drive Engi- .] Electronics engineering (B.S. Degree} 
available 3.5 ma 6.5 ma demand to A |. Electrica! Engineering (B.S. Degree) 
at 4v at 5v neers, Electro: ic Tech- ..] Mechanical Engineering (B.S. Degree) 
Max. power dis- | nicians, Radio TV Technicians is at an cll time high. Heald |_| Civil Engineering (B.S. Degree} 
situation (mw) j 80 170 Graduates are in demand for Prefered High Paying |_| Architecture (B.S. Degree) 
Max. repetition rate (mc 15 15 ба ЛҮ ti ais 
Output rising slope salaries: 610 Моне огаа lucrativos да Approved for Veterans 
nsecs) 25 2 RR SP SEE DAY AND EVENING CLASSES 
Output falling slope 
(nsecs) 12 12 | Write for Catalog and Registration Application. 
2N1893 | r € New Term Starting Soon. 
Ў . Hi ear | 
A а PES planar H E A L D а Your Name ee tts 
transistor, suitable. for 1gh-1requenc » 
iato. Wency, | ENGINEERING COLLEG: Address 2222... T 


medium-power applications. Established 1863 


H 360" ,] Van Ness at Post, RE 
San Francisco, Calif. 


ғ 
240 is 
3 


Al | ENGINEERS, TECHNICIANS, EXPERIMENTERS WANTED 
Mice E Ии to write articles for RAr10-ELECTRONICs. Ask for an authors guide. 
à FRED SHUNAMAN, RADIO-ELECTRONICS, 154 West 14th Street, New 
) FIN CIRCLE York, New York. 
-200" DIA 
2NI893 
Maximum ratings of the General 2 New Professional 
5 . ew Professiona 
миша 2N1893 are: - HOME-STUDY COURSES VR es 
сво SPONSORED B i 
Vino 7 NATIONAL DATA COMPANY telah | 
Vern (pulsed) 100 —for applicants with 2 years 
сво 80 practical electronics experience 
Pirota: (mw) 800 
T ! END NOW... 
THE CAREER каза гҮ ; 
50 Dears Ago OPPORTUNITY ia үт fet ae BULLETIN — 


In Gernsback Publications FOR = line of use... 
You! Haw im Dent OUI 
HUGO GERNSBACK, Founder e. San Diego 3. Caliloin | 


The original products of its kind. 


Modern Electrics. 

Wireless Association of America 
Electrical Experimenter.. 

Radio News а 


Science & Invention. 


P | El 
Mr necis SILICON 7:0 MA 
hort- Wa Craf 
SU arcem TOP HATS LOWIST PRICES 
———— - - OR DIODES GUARANTEED Used by every segment of the in- 
вате лагает Погане epave copies of Modern Electrics Low LEAKAGE NEWEST TY Œ dustry. Those who know, know the 
in January, 1913 Modern Electronics | "ioo o 200/140 Ü difference that makes it the best. 
z 205 ea 3 : Сла еа 220 еа _ e г 
Frog-Leg Wireless. / piv вме j Imitations are only poor substitutes. 
The Wireless Amateur and the Wireless WIRE" (riv заагт "— 
Law, by C. A. LeQuesne, Jr. (Part BE sita. Mee Ae @. Supplied in 
Two) 100 Dif. Pre. Res. Vo W, 1 W, 2 W-- 2-4-8 oz. Т 
» ; 1% Tolerance ST. bottl d 
Electrolvtic Interrupters, by H. Win- G.E. IN91 Diode—10 for $1.00, 1(2 for 58.00 ottles an 
field Secor. SILICON POWER DIODE STUDS 6 oz. Spray- 
International Wireless Signal Code, by ? О "200 522 Pack with 
1:22 extender. 
21.55 


Stanley E. Hyde. 


2^ 00 
2 00 
3 58 

Wireless Club Directory. E 190 328 \ 

Rotary Spark Gap, by Charles S. Bal- 13 19 150 1 manufactured by 
erect 1 w ii Sal: QUIETROLE 
A Detector of Merit, by Paul Horton. 35 1 ` : COMPANY 
C t Receivin О tfit b ууу] au material ж A amin. "der. Orders | Ж 
ompac ceiving unt, by YYW снаге арис Coa ordena 2E монлы er "пра: | E k Spartanburg, South Carolina 


Dewey Nelson. 
Portable Sending Set, by Charles Keevil. 


WARREN ELECTRONICS CO. 


NYC 7, NY 87 Chambers St. WO 2:5727 | 


In Canada: CROSS CANADA ELECTRONICS 
12 Laurel Street, Waterloo, Ontario 
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BECOME A RADIO TECHNICIAN 


for only S26.95 


BUILDZ2ORADIO 


CIRCUITS AT HOME 


with the New Progressive 


RADIO "EDU-KIT''? 
All Guaranteed to Work! 


PRACTICAL only 


| С-Е 24С101 


| The set was brought into the shop with a complaint of 


RADIO M 99 intermittent ripples in the center of the screen. Later the con- 
COURSE dition was analyzed as piecrusting. As in other cases of the 
à piecrust effect, the trouble was insufficient filtering of the 
rror signal in the 1 al afc. in acitors i i 
NOW INCLUDES error signa the horizontal afc Shunti 8 capacitors in this 
* ERS 2 circuit (C505, C506 and C507) with known good units cured 
12 RECEIY TRAINING ELECTRONICS 
* 3 TRANSMITTERS TECHNICIANS SINCE 1946 
* SQ. WAVE GENERATOR * No Knowledge of Radio 6T8 v? I2AU7 
* AMPLIFIER Necessary 2/5 ВЕАСТАМСЕ 
L * No Additional Parts or  - EOM 
* SIGNAL TRACER X 19915 needed ad tor TV yf oiscr 120mm 0 
хе еп ackgroun ot 
* SIGNAL INJECTOR X School Inquiries Invited - 3 
* CODE OSCILLATOR ж Attractively Gift Packed TA 
T IMEG 2.05 4.7K 268K 
FREE EXTRAS 
€ SET OF TOOLS ө RADIO & ELECTRONICS TESTER e ELECTRIC leonat 220K Т 
SOLDERING IRON e TESTER INSTRUCTION MANUAL ө MEMBER- FROM -- 
SHIP IN RADIO-TV CLUB: CONSULTATION SERVICE e HI-FI GUIDE SYNC 68K 68K Loo = Р 
€ QUIZZES e TV BOOK e ЕСС AMATEUR LICENSE TRAINING CLIPPER > 
€ RADIO BOOK e PRINTED CIRCUITRY e PLIERS-CUTTERS L 
© ALIGNMENT TOOL e WRENCH SET e CERTIFICATE OF MERIT = 100K 
@ VALUABLE DISCOUNT CARD I MEG 
карра WHAT THE "EDU-KIT'' OFFERS YOU A ah 
m -Kit ri i 
a rock-bottom price. OU It ts Sesighed e te adie’ Apre LEES = = 68uuf FROM FLYBACK 
making use of the most modern methods of home training. You will learn radio 
theory: construe ony servicing, basic Hi-Fi and TV repairs, code, FCC amateur . А " 
You will learn how to identify radio symbols, how to read and interpret sche- the trouble. If the bad unit had been shorting, shunt caps 
matics, how to mount and lay out radio parts, how to wire and solder, how to operate 5 
тата SP delines for avrasio course, ou wil’ receta RE edocet serena wouldn’t have helped and we would have had to check by 
an imes sm r D E " s $ 
к “THE KIT FOR EVERYONE ^ replacement. Removing the shunts one at a time showed that 
каз dens, io term Radio, Tie voee eser Prepared ter am ero es | | C506 was causing the trouble. We replaced it with a new 
and old in all parts of the world, by many Radio Schoo!s and Clubs in this country . : Р ©зщ 
and Qbroad. AC is used for training and rehabilitation of Armed Forces Personne} unit and the piecrust Was gone.—Warren Roy 
rans roughout the world. " : А 3 
ineitided. "Ser Step. ie an ai бр1лрншгев no Instrueter. AI mistake: шы 
. PROGRESSIVE TEACHING METHOD 1 Turned Off the Trouble 
vend, and ie un ernati еБаы КТЫ qnt апе derg port educational radio kit in the I had a call TV hat had d and i 
The Edukit" Meer the modern educational principle of теат by Doing. a a ca ona set t at a no soun an no pic- 
to illustrate ‘the principles which you leans, Perform jobs and conduct experiments ture, but the raster was on. The room was dark, and I asked 
You begin by examining the various radio parts included in the ‘‘Edu-Kit.’’ You ] + : ‚ 
then learn the function, theory and wiring of these parts. Then you build a simple the owner for some light. He pointed to a switch in the back 
radio. itn this first set you will, enjoy listening to regular broadcast Stations, r , n E 
vanced radio, earn dere. advanced theory” and (techniques. "Gradually. ins ure: of the room. There were two adjacent switches side by side, 
advanced "multi-hube" radio circuits, amd doina work lie а сопаігуснпо more and since I didn’t know which was the right one I turned 
mier Signal Tracers signal infectan, Seu te lve Senaator an miu ee eur | | them both on. Then I returned to the set, changed both tuner 
г “ " i i i 
constructed by means of professional wiring and saider а Вие genuine radio circuits, tubes and turned the set on. Strangely enough, none of the 
оре с поб тог тыа исо known авот Printed Circuitry.'' These circuits t b Il I h k і th li d Ў d | b t i : il 
аре coon тко: provide a thorough: well-integrated ana easily-leacned radiascourss; ubes lit ир: checkec е line cord an p ug, but to no avari. 
tion to construction; "rafning for ali. whether Your purpose in dra. radio ibe I couldn’t figure out what had happened. (The set had a 
«еше лү тека ar өы нган TU. ош ah DS farther Lis t f 
-‹ а B 2 i D H 
by Quiz materials ands ourswetliunean FREE Consultations serving. es ur ern d power rans ormer.) N 
| | THE "EDU-KIT" IS COMPLETE After taking the set to the shop, I checked the entire 
PE ГД Peach guaranteed Ao эшка ө ear Santo radio lv. findi hi 1 pl d in the 
Fockets, variable, electrolytic, mica, ceramic and paper dielectric condensers, resis: power supply, Anding nothing wrong. 1 plugged in the set, 
uais, hookup wire, solder, esieninm rections come cate ENIM RSS eee, acs and curiously enough it went on. I left it on for a whole day, 
sisi special tube тоска Girguit materiais, Including Printed Circuit стат. hopi ething would show up. Everything was normal 
of tools, а professional electric soldering iron and a sel powsred ыы Radio d Ping so metning Wonk up; утпа we _ 


Electronics Tester. The ''Edu-Kit'' also includes Code Instructions and the Pro- 
десете Code Oscillator, in addition to the F.C.C.-type Questions and Answers for however. 
adio Amateur License training. You will also receive lessons for servicing with 


Tracer and the Progressive Signal Injector, and a High I returned the set to the owner, and again it wouldn't 


the Progressive Signat 


Fidelity Guide and Quiz Book. Everything is yours to keep. : | 1 
J. Stat. x $ ites: "i " a r 
gets for, my deiends, and made с, ы г work. I asked the owner if his outlets were ok, and he said 
SON ESS but 1 found your ad and sent for your Kit. yes, but that he had a switch to turn them off. 


UNCONDITIONAL MONEY-BACK GUARANTEE 


.The Progressive Radio *'Edu-Kit'' has been sold to many thousands of indi- 
viduals, schools and organizations, public and private, throughout the world. It 
is recognized internationally as the ideal radio course. 

By popular demand the Progressive Radio ''Edu-Kit'' is now available in 
Spanish as wel! as English. 

Jt is understood and agreed that should the Progressive Radio ‘‘Edu-Kit'’ be 
returned to Progressive ‘‘Edu-Kits'’ Inc., for any reason whatever, the pur- 
delay Price wil! be refunded in full, without quibble or question, and without 
etay. 

,. The high recognition which Progressive ''Edu-Kits'' tne. has earned through 
its many years of service to the.public is due to its unconditional insistence 
upon the maintenance of perfect engineering, the highest instructional stand- 
ards, and 100% adherence to its Unconditional Money-Back Guarantee. As a 
resus we do not have a single dissatisfied customer throughout the entire 
w . 


On my first visit, when I turned on the lights, I turned 
off the outlet!— Saul Burah 


POOR SYNC, RCA KCS120 


When poor sync is the problem with this model in 
weak signal areas, try adding a resistor (33,000—68,000 


г ORDER FROM AO—RECEIVE FREE BONUS RESISTOR ANO 
| CONDENSER KITS WORTH $7.00 1/2 6CU8 
| О Send '*Edu.Kit'' Postpaid. | enclose full payment of 526.95. SYNC AMPL 
| Ө Send ''Edu-kit c.o.D. I will pay $26.95 plus postage. 
O Send me FREE additional information describing ,''Edu.Kit.'? FROM 
SYNC SEP 


Address.. 


47auf REPLACE 


WITH .0039 


Progressive “EDU-KITS” Inc. ub 75 RA 


———————ILIILII-- ——— ——— -—3 


o EM. 


| 
| 
| 
| 
L 


TO HORIZ AFC GRID 
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ohms) across the 22,000-ohm resistor in the plate circuit of 
the sync amplifier, a 6CU8. Replacing the .01-ef capacitor 
that is connected to one end of this resistor with a .0039-uf 
unit may also help.—4A. L. Leonard 


Metz 604 


On this model the AM and FM tuning drives are en- 
gaged by a clutch assembly. It is a rubber-tired wheel that 
engages either the AM or FM tuning drive assembly. The 
tire (actually a rubber cover) eventually disintegrates and is 
hard to replace as sources of exact replacements are few and 
far between. 

It can be repaired by buying a rubber finger—sold in 


wide and placing these, one over the other, on the wheel. 

This repair takes about an hour because both dial cords 
must be loosened and the entire assembly removed. When 
replacing the dial cords be sure you reinstall them exactly as 
they were. In fact, before loosening them, use small pieces of 
masking tape over all pulleys to hold the string in place —Juan 
F. Trujillo 


Philco E2004F 


There was no raster and a squeal in the sound. Voltage 
checks at the horizontal multivibrator were within reason. 
Applying a 15,750-cycle signal at pin 6 of the 7AU7 (plate) 
restored the raster and cleared up the sound. I changed vari- 


r t 
6 SA TO HORIZ 
| зэк 093 OUTPUT 
7а 220K PU jme 
! | 
8 


| loo PF |.o015 ?5.6К | 
| 
| 


TAUT 
HORIZ MVB 


430PF 


In 


| | 10K 
$ HORIZ HOLD Ы: еле 
FROM FLYBACK | 


| 
TOAFCDIODES | 
M 
35V 
ous components in the horizontal circuit without results, fi- 
nally found the trouble in the 200-4f filter on the 135-volt 
line that supplies the multivibrator plate through 39,000- 
and 10,000-ohm resistors. Replacing the capacitor cured the 
trouble. We used a higher-voltage replacement to insure 
against a recurrence of the same trouble.—Lloyd S. Lemons 


RCA 14S7052 (KCS 102B) 


Horizontal pull, poor 
Change the .0l-uf capacitor across the sine-wave coil in the 


horizontal oscillator (see diagram). Set slug, watching the | 
then change the .033-pf ca- | 


scope for proper waveform, 
pacitor from the video amplifier plate network to the triode 


6CG7 
HORIZ OSC 
В CONTROL ааз SINE WAVE 
235V coL — | FROM SYNC 
FROM SYNC 
FROM : .. TO HORIZ 
P Lid OUTPUT 
GRID 
| СЭ, 
Н ! 
| 
Т ЫЛ lossv 


section of 6AWS (first sync amplifier). This set ran for hours 
outside the cabinet, but failed in 20 to 30 minutes inside 
the cabinet. A heat lamp was used on chassis to make the 
part break down.—W. G. Esick END 
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vertical and horizontal sync: | 


OLSON 


ELECTRONICS, INC. 
-the наг PEN 


QUALITY 


DISCOUNT 
HOUSE! 


E> STORES IN: 


AKRON, OHIO 69 W. State St. 
ATLANTA, GA.___485 Peachtree St., N.E. 
BUFFALO, NY... .. —. 711 Main St. 
CHICAGO, ILL. .5101 N. Milwaukee Ave. 
CHICAGO, ILL. 123 N. Western Ave. 
CHICAGO, ILL. —2641 W. 95th St. 
CLEVELAND, OHIO. . 2020 Euclid Ave. 
CLEVELAND, OHIO 6813 Pearl Road 
COLUMBUS, OHIO ; 142 N. High St. 
INGLEWOOD, CALIF... 2642 W. Century Blvd. 
MILWAUKEE, WISC. — 423 W. Michigan 
PITTSBURGH, PA. — 1 1 5918 Penn Ave. 
PITTSBURGH, PA.. 3405 Saw Mill Run Blvd. 


8 FREE Olson Discount Catalogs 


NOW! Come in to any of Olson's 13 Electronic Discount Stores and 
see the tremendous NAME BRAND Electronic Bargains! You'll find 
SPEAKERS — CHANGERS — TUNERS — AMPLIFIERS — CB EQUIP- 
MENT — TOOLS — TUBES — CONDENSERS — KITS, etc., all ot 
money saving low prices! If you live beyond our store areas, fill 
out coupon below and receive Olson Electronics’ Discount Catalog 
FREE for one full year. All Hi-Fi and CB at a Discount Price 


mato: OLSON ELECTRONICS, INC. 


MAIL TO: 

737 S. Forge St., Akron 8, Ohio 
NAME 
ADDRESS 


CITY. ZONE STATES == 
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SALE : "NISHT GEFUNFIT” (: Real McCoy) 


"DOLLAR BUYS" that would be bargains even at FIVE DOLLARS — made possible by 


our TREMENDOUS Buying Power* 


. Money back guarantee . . . Same day delivery / 


10% OFF & FREE GIFT – ON PURCHASE OF $10 OR OVER 
MARKET SCOOP COLUMN 


[a] 1—EMERGENCY AUTO LAMP 


Red dome, blinker, including 
Battérlés а sac Ree 


$15.00 RADIO PARTS 
“JACKPOT” handy assortment 


1—5'' PM SPEAKER 


alnico #5 magnet 


1—4'' PM SPEAKER 


alnico #5 magnet 


1—4” TWEETER SPEAKER 
for HI-FI 


3—SPEAKER CABINETS 
Modern plastic in ebony 


1—3'' PM SPEAKER 


Perfect fit for above cabinet .. 


3—AUDIO OUTPUT TRANS- 
FORMERS 501.6 type ........ 
3—AUDIO OUTPUT TRANS- 
FORMERS 6K6 or 6V6 type .. 


3—AUDIO OUTPUT TRANS- 
FORMERS 304, 395, 3S4 .... 


3—I.F. COIL TRANSFORM- 
ERS 456kc, most popular type 


15—-RADIO OSCILLATOR 
COILS standard 456kc 


3—1.F. COIL TRANSFORM- 
ERS 10.7me for FM ........ 


2—G.E. #RTL-143 I.F. COIL 
TRNSFRMRS 456ke w/fange . 


3—1.Е. COIL TRANSFORM- 
ERS 262kc for Auto Radios ... 


4—OVAL LOOP ANTENNAS 


assorted popular sizes ........ 


3—LOOPSTICK ANTENNAS 


hi-gain, ferrite, adjustable 


3—V; MEG VOLUME CON- 
TROLS with switch, 3^ shaft . 


5—ASST. 4 WATT WIRE- 
WOUND CONTROLS 


10 — ASSORTED VOLUME 
CONTROLS less switeh .... 


5—ASSORTED VOLUME CON- 
TROLS with switch 


5—50K VOLUME CONTROLS 


less switch 


TO—SURE-GRIP 
CLIPS 2” plated 
10—5ЕТ5 PHONO PLUGS & 
PIN JACKS RCA type 
20—ASST. PILOT LIGHTS 
#44, 46, 47, 51, ete. 


20—PILOT LIGHT SOCKETS 


bayonet type, wired 


ALLIGATOR 


50—ASSORTED TERMINAL 
STRIPS 1. 2, 3, 4 luge 


100'—-FINEST NYLON DIAL 
CORD best size, .028 gauge .. 


50—ASST. RADIO KNOBS 


screw and push-on types .... 


25—ASST. CLOCK RADIO 
KNOBS in colors 


25—ASSORTED PRINTED CIR- 
CUIT SOCKETS best types .. 


30—INSTRUMENT POINTER 
KNOBS popular screw type .. 


10—SPRAGUE CONDENSERS 
100/100/10—75 volts 


1—18 SPOOL ROSIN-CORE 
SOLDER 40/60 


20—BALL POINT PENS 


Retractable, assorted colors ... 


БЕ ИЕ a a а S EST Е pe ara Еа ey Em ei s a a p E а Шафа а 


* in order to SELL, we must first 


‘1 


al 
‘1 
‘1 
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‘1 
‘1 
‘1 
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‘1 
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100—ASSORTED У WATT 31 
RESISTORS some in 5% .... 
1 


70 — ASSORTED 1 WATT 
RESISTORS some in 5% .... 
1 
‘1 


35 — ASSORTED 2 WATT 
RESISTORS some in 59e ... 
40—ASST. PRECISION  RE- 
SISTORS in 1 percenters .... 

‘1 
10 — ASST. RADIO ELEC- 31 
TROLYTIC CONDENSERS ... 
5—ASST. TV ELECTROLYTIC 51 
CONDENSERS 


20 — ASS'TED WIREWOUND 
RESISTORS 5, 10, 20 watt .. 


2 — ELECTROLYTIC CON- 51 
DENSERS 40/40-450v ..... 
4 — ELECTROLYTIC CON- 51 


DENSERS 20/20—450v 


300—ASST, V) W RESISTORS 31 
AB, IRC, Short leads, excellent 
‘1 


10—6' ELECTRIC LINE CORDS 
‘1 


with plug 

4—50 SPOOLS HOOK-UP 
1 
1 


WIRE 4 different colors 
50—STRIPS ASSORTED SPA- 

‘1 
250—ASST. SOLDERING LUGS 51 
best types and sizes 


GHETTI handy sizes |), 
1000—ASST. HARDWARE KIT 51 


for hookups, special circuits, etc. 


100 — ASSORTED RUBBER 
GROMMETS best sizes 
200’—BUSS WIRE #20 tinned 
Screws, nuts, washers, rivets, etc. * * 
250—ASST. SELF 
SCREWS #6, #8, etc. 


150—ASST. 6/32 SCREWS 51 
and 150 6/32 HEX NUTS .... 
150—ASST. 8/32 SCREWS 51 
and 150—8/32 HEX NUTS .. 
150—6/32 HEX NUTS 51 
and 150—8/32 HEX NUTS ... 
8—ASST. LUCITE CASES 51 
hinged cover, handy for parts 
4—TOGGLE SWITCHES 51 
SPST, SPDT, DPST, DPDT .... 
100—ASST RUBBER & FELT 51 
FEET FOR CABINETS Dest sizes 
50—100К Y% WATT RESIS- 31 
TORS: 1065: nore rn 
50—470K V? WATT RESIS- 51 
TORS 10% Xe лакин» 
50—220K %% WATT RESIS- 51 
TORS. 1095- узул у ауык кшз 
50—ASST. MICA CONDENS- $1 
ERS some in 5% ....... 
35—ASST. DISC CERAMIC 31 
CONDENSERS popular numbers 
25—ASSORTED MICA TRIM- 31 


MER CONDENSERS 


S—ELECTROLYTIC CONDENS- $1 
ERS 50/30-150v 


5—ELECTROLYTIC CONDENS- 51 
ERS 25-50v. анааан 
S3—SELENIUM RECTIFIERS 31 
2—65ma and 1—75ma ...... 
2—SELENIUM RECTIFIERS 51 
1—100 ma and 1—250 ma .. 
2—SELENIUM RECTIFIERS $1 
1—65ma and 1—450ma ..... 


$15.00 TELEVISION PARTS 
“JACKPOT” best buy ever .. 


SO—ASSORTED TV соп» 


I.F. video, sound ratio, etc. 


1—$10 INDOOR TV ANTEN- 
NA hi-gain, 3 section, tiltproof 


5—TV CHEATER CORDS 
with both plugs . 


3—ELECTROLYTIC CONDEN- 
SERS 50/30.150v 


100'CTWIN TV LEAD-IN 
WIRE 300 ohm, heavy duty .. 


50' — FLAT 4-CONDUCTOR 


WIRE many purposes 


40—ASSORTED TV KNOBS 
ESCUTCHEONS ete. $20 value 


6—ASSORTED STANDARD 
TUNER UHF STRIPS 


1—70* FLYBACK TRANSFORM- 
ER Incl. Schematic Diagram .. 


100—ASST. CERAMIC CON- 
DENSERS some in 590 


2—TV VERTICAL OUTPUT 
TRANSFORMERS 16 to 1 ratlo 


2—RATIO DETECTOR COILS 


4.5me or 10.7mc 


2—TV SOUND |. 


4.5me or 21.25 me 


—SOUND  DISCRIMINATOR 
COILS 4.5me or 10.7mc .... 


50—ASSORTED TV PEAKING 
COILS all popular types .... 


4—ASST. TV ION TRAPS 


for all type TV Receivers ... 


4—TV CENTERING RINGS 


fits on neck of picture tube ... 


10—TV PICTURE TUBE SOCK- 


ETS wired with 20” leads .... 


5—TV Hi-VOLT ANODE 
LEADS 20” length .......... 


20—ASSORTED GRID CAPS 
for 1B3, 1X2, 6BG6, 6BQ6, etc. 


10—DIODE CRYSTALS 1N34 . 


F. COILS 


10—ASST. DIODE CRYSTALS 
$—1N60 and 5—1N64 


2—SILICON RECTIFIERS 
750ma, 400 PIV 


3—SILICON RECTIFIERS 
Top Hat 500ma-400 PIV 


25'-INSULATED SHIELDED 
WIRE #20 braided metal jacket 


32'-TEST PROD WIRE 


deluxe quality, red or black .. 


50’—HI-VOLTAGE WIRE 


for TV, special circuits, etc... . 


6—ASST. SLIDE SWITCHES 
SPST, DPDT, etc. ........... 


35—MICA CONDENSERS 
20—470mmf and 15—680mmf 


35—MICA CONDENSERS 
20—2000mmf & 15—2500mmt 


35—CERAMIC | CONDENSERS 
20—250mmf & 15—470mmtf . 


STANDARD BRAND TUBES 
024, (ВЗ, 

8AC7, GAUG, BAXA, 8CB6, $67. 616, 
6K6, 6SN7, 6U8, 6X8. 12A 17, 12AU7, 
12AX4, 5016 


ae ни spots ots d npe Ep EIS ESSE EP ве Иа sy йз и а PE s а ESAE E я 
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BUY and that we do on a BIG SCALE. If you have any TUBES, CONDENSERS, RESISTORS 


and new that you wish to sell... 


HANDY WAY TO ORDER — Simply pencil mark 


please send us samples . . . 


You will receive a new copy of these offers for re-orders. 
ON SMALL ORDERS — Include 


stamps 


for postage, excess 


refunded. LARGER ORDERS 


We pay SPOT CASH. 


shipped express 


] ROSCOE PORTABLE RADIO 51 


some complete—ineluding Cabi- 
net, Spkr., 4 Tubes (as is, potluck) 


10—ASSORTED TUBES 51 
Radio, Television and Industrial 


6-—-TRANS. RADIO BATTERIES 31 
9 volt, same as Eveready #216 
5 


20—ASST. ROTARY SWITCHES 
20—ASST. DIODE CRYSTALS 51 


all popular types over $20 value 
fine assortment. Latest types 


‘1 
2—WIRE STRIPPERS/CUTTERS 


à 51 
adjust to all insulation sizes ... 


1—50. YARD GRILLE CLOTH 


most popular brown & gold design 1 


500’ CHOICE HOOKUP WIRE 


asst colors cut in handy lengths 
some stripped & tinned 


100—CERAMIC CONDENSERS 
300 mmf, 500 volts 


50—RCA PHONO PLUGS 51 
Standard for phonos, male .... 
10—SILICON RECTIFIERS 51 
Top hat, 350 ma, 200 piv .... 
3—3” RECORDER TAPES 51 
Quality acetate, 150 feet .... 
20—G-E #NE-2 TUBES 31 
Neon Glow Lamp for 101 uses 
10—KENRAD 6SH7 TUBES 51 
10—»% MEG VOL CONTROLS 51 
6—TV ALIGNMENT TOOLS 31 
1O—RCA #1218 TUBES 51 
10—ЕСА #954 TUBES 51 
TO—ROGERS #2Х2 TUBES 51 
3—5ҮІМАМІА 35W4 TUBES 31 
TO—AMPERITE #3-38 TUBES 31 
most popular Ballast Tube . 
5—RCA #1U4 TUBES 51 
also serves as a 1Т4 Tube .. 


6—1.Е. COIL TRANSFORMERS 51 
456 ke, latest 3/4" x 3/4" type 
1—90° FLYBACK TRANSFORM- 51 
ER including schematic diagram 

ER $1 
inel 3 Tubes, Mike, Etc (as is) 
100—ASSORTED SOCKETS 
all type 7 pin, 8 pin, 9 pin ... 
ЗАС and other popular sizes ... 31 
100—ASSORTED TUBULAR 51 
CONDENSERS -001 to .47 up 
20—STANDARD CONDENS. 51 
ERS .047-600v 85? top quality 
10—C-D TUBULAR CONDENS- 51 
1—4 SPEED PHONO ARM 
with sapphire ftipover Cartridge 
100'—RG/59-U CO-AX 


1—HEARING AID AMPLIFIER 
1 

100—ASSORTED FUSES 

до ВОО ee ee eee 

ERS 50mfd—150 volts lists at $1 

Standard 72 ohm type 


or any other PARTS in quantity 


items wanted (X in square is sufficient), enclose with money order or check. 


charges collect. 


TELEPHONE 


BROOKS RADIO & TV CORP., 84 Vesey St., Dept. A, New York 7, N. Ү. ==, 


108 


wwws.americanradiohistorv.com 


RADIO-ELECTRONICS 


| 
| 
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k i 


Regulated Heater 
Voltage Supply 
A regulated heater voltage supply 
is often specified for precision oscilla- 
tors and dc amplifiers. These circuits 
from Hoffman Semiconductor Appli- 
cation Notes show how Zener diodes 
can be used for this purpose. The cir- 
cuits in Fig. 1 are for 6.3-volt 300-ma 


26.32 6.3V/300MA HTR |] 
— | 4282 
II? VAC 3 252v (5 " —l R 
INI353 à 


MN 


; 16.30 
Gy | á f | 
i — | 
“ у | ; 
26.328 300M 
$. HTR E 4280 
24-28V BATT БЕ ^ R 


E Gn 630 
INI353 | $ 
| 


i 
Fig.l 
heaters and those in Fig. 2 are for 12.6- 
volt 150-ma circuits. 

When adjusted for optimum regu- | 
lation, a 13% change in the voltage ap- 
plied to the bridge causes a heater | 
voltage variation not exceeding .04%. 
Trimmer resistor R should have a maxi- 


—- + 


x 


26.22 Ee и 
А 150МА ! 
4. HTR 3342 
ome 
24-28V BATT rt R 


Lo — с т 
= e 5.30 
INI356 i 


Fig.2 
mum value of about 20% of the total 
value of the lower variable arm of the 
bridge. The fixed resistor should be 
about 10% less than the value shown. | 
A 3- to 4-ohm pot should do in the cir- 
cuits in Figs. 1 and 2. 

Fig. 3 is a test circuit for adjust- 
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о STEREO 
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/S* TIME [ BURSTEIN-APPLEBEE CO. Dept. RE, 
1012-14 McGee St., Kansas City 6, Mo. 


{ O Rush me New 1963 B-A Catalog No. 631. 


ADDRESS _ _ 


RUSH COUPON 
{ CITY, —— STATE 


TODAY! 


HOTTEST, VALUE EVER OFFERED! 


= $200 HEARING AID (as shown)—Your Price . . . $2 
КО 


NAME. = | 


We Scooped the Market оп 15000 of these HEARING AIDS from one of the 
Leading Manufacturers (name withheld) who switched to the Transistor Type. 


Each HEARING AID INSTRUMENT is a Complete AUDIO AMPLIFIER 
and includes—a CRYSTAL MICROPHONE, 3 SUB-MINIATURE TUBES 
and a Superb Beige Phenolic CABINET. 


Indeed a TOP ITEM for the Experimenter-can be modified and con- 
verted to: RADIOS—INTERCOMS—TRANSMITTERS—SECRET LISTEN- 
ING DEVICES — MICROPHONE for Tape Recorders — PRE-AMP & 
MICROPHONE COMBINATION for Public Address Systems—ETC. 


5” x 2V2" x l'"—Shipping Weight 1 Ib. $ 
| Complete as illustrated—Including a detailed informative 2 
\ SCHEMATIC DIAGRAM (less Earphone and Battery) .......,............ 


BROOKS RA 


Sold without limit or reserve! Order as many as you want! Rush your order! 


DIO & TV 84 Vesey St., New York 7, N. Y. 
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LIGHTNING 
DOES STRIKE 
TWIGE ! ! 


Another Double-Value Reason 
to join the CN Technicians Book Club 


NEW SHORTCUTS |. 
TO TV SERVICING Ж 


By Leonard C. Lane — i 
2-VOL. $9.90 set—Only $6.50 


Three months ago Gernsback Library introduced a sensational 2-volume set that has service 
technicians everywhere buzzing.* Now here's another one just as exciting. This book, too was 
originally prepared as a training course by a leading home-study school and sold at many 
times this price. | 
... Different from any servicing book you've ever read. There's no math, no theory. Instead 
it hammers hard at solving the servicing problems that bug you on those rough days. Rf, if, 
detector, agc, front end, sync stage, picture tube and many other component problems are 
carefully analyzed. This book is not just a crutch for tube pullers—but a guide that will help 
you understand basic troubles. You'll learn how to service sets not yet on the drawing 
boards! Get this one for your workbench now. The tricks, techniques and shortcuts it offers 
will help you boost your servicing income for years to come. 
жїһе other one? In case you may have missed it—HOW TO FIX 
TRANSISTOR RADIOS & PRINTED CIRCUITS. A complete shirt- 
sleeve course on servicing transistor radios by the same 
author. Same low price. Same wonderful value—also originally 
sold for much more as a home study training course. Begin 
your membership with either one. 


IT PAYS TO BUY THE BOOK CLUB WAY 


The books retail for $9.90. But as a club member you can buy them for only $6.50 
plus a few cents postage. Join the club now and take advantage of the book buy of the year. 


NO-RISK GUARANTEE: You don't risk a cent. SEND NO MONEY. Look the books over in your 
own home. Then only when you're convinced they're as good as we say, send payment. If 
you're not satisfied just send the books back 


HOW TO JOIN 
Just mail the coupon below. SEND NO 


BUILD A WHOLE LIBRARY OF BOOKS YOU 
NEED TO GET AHEAD IN SERVICING 


MONEY. We'll send you the books for a 10- 
day No-Risk inspection in your own home. 
• If you like the books keep them and send 
us your remittance. If you don't, just send 
them back. « A new book is published 
every few months— you receive it on the 
same No-Risk inspection plan. « Keep only 
the books you want—pay only for those 
you keep. « You agree to take a minimum 
of only 4 books—over the whole enroll- 
ment period! You may cancel anytime after 
that. No time limit—no contract to sign. 


fom == "SEND IN THIS COUPON TODAY 1 


| GERNSBACK LIBRARY, INC. Dept. 13A 


The G/L Technicians' Book Club has helped 
thousands of service technicians every- 
where e Do Faster Servicing e Earn More 
Money e Save money on the hooks they 
need to get ahead. 


HERE'S HOW IT CAN HELP YOU! This club of- 
fers hard-cover editions of today’s best servic» 
ing books by well-known authors AT DISCOUNTS 
UP TO 2796! Through mass printing and direct 
distribution we can offer you these books AT 
A SPECIAL LOW PRICE plus a few cents postage. 


SEND NO MONEY! 


^ MAIL THIS COUPON TODAY! 


| 
АА т 
І You have nothing to lose 
| 

| 


— everything to gain! 
Examine the books at our risk. 


f BOOKS PURCHASED FOR PROFESSIONAL 
[ USE ARE TAX DEDUCTIBLE. 


| 154 west 14th St., New York 11, N. Y. 

l Enroll me in the G/L TECHNICIANS’ BOOK CLUB. 
Send me (please check one) 

| Lj “Ном To Fix Transistor Radios and 

Printed Circuits” (2 Vols.). 

| O New Shortcuts to TV Servicing 

| Diu EP 

| please print 

| Müll 

| City iscritte Zone... Sale oo sos a cedet 

E c ewe a a тан ais ud du nouns se 

0 


11 


WWW.americanradiohistorv.com 


ing the voltage regulator bridge. Set the 
pot for minimum heater voltage varia- 
tions with changes in supply voltage. 


Fig.3 
Using a precision null type vtvm with 
sensitivity better than .05%, it is possi- 
ble to set the pot so there is no discerni- 
ble change in plate voltage (Vr) when 
line voltage varies from 100 to 150. 


Peak-Voltage Indicator 

This instrument measures the nega- 
tive and positive peak values of a wave- 
form displayed on a scope. Peak volt- 
age values are read directly on your 
vom or vtvm. 

Connect the scope and vtvm or 
vom as shown in the diagram. Adjust the 
spot for maximum reading on the volt- 
meter. Place switch S in the positive or 
negative position to read the desired 
peak voltage polarity. Connect the volt- 
age to be measured between Jl and 
ground if it has a dc component or be- 
tween J2 and ground if it is straight ac. 

Synchronize the scope for a sta- 
tionary pattern and adjust the vertical 


? JI SCOPE | 
© 


4/600V 
6SN7-GT  veat 


( 
©) 


ADJ FOR MIN 
CLIPPING 


a 

470V CT /40MA 
gain control for maximum height with- 
out discernible distortion. Set the verti- 
cal centering control so the desired neg- 
ative or positive peak is centered on the 
scope screen. Now, back off the pot un- 
til clipping or flattening of the wave- 
form is barely perceptible. At this point, 
the voltage read on the meter is very 
nearly equal to the peak voltage of the 
waveform. Throw the switch to the oth- 
er side and recenter the waveform to 
measure peaks of opposite polarity. 

Caution: Be very careful if your 


RADIO-ELECTRONICS 


meter has its common jack connected to 
its metal case. Don't let it touch the 
scope or the indicator chassis. And, 
above all, don't touch the meter and 
scope at the same time. You may get a 
serious shock. The variable bias supply 
in the indicator is above ground and 
the meter's case will not be at ground 
potential.—L. M. Dilley 


New Phase Inverter 

Instability in many high-fidelity 
amplifiers with wide-band output trans- 
formers has been traced to poor high- 
frequency response in the phase-invert- 
er or phase-splitter circuit. When nega- 
tive feedback is applied around the 
phase inverter, the drop in response at 
high frequencies causes a  lagging 
phase shift that approaches 90°. If the 
total phase shift is 180? at some high 
frequency, feedback becomes positive 
and the amplifier oscillates. 

This kind of instability can be min- 
imized by increasing the high-frequency 
response so the frequency where phase 
shift becomes intolerable is close to or 
above the upper limit of the output 
transformer. 

In Wireless World, A. R. Bailey de- 
scribes an improved version of the pop- 
ular long-tailed-pair phase inverter. ln 
the original circuit, the high-frequency 
response is limited by Miller effect in 
the input triode. When a 12AX7 long- 
tailed pair is fed from a 100,000-ohm 
impedance, the reflected Miller capaci- 
tance causes the response to drop 
around 3 db at 25 kc. 

The new circuit practically elimi- 
nates Miller effect degradation by using 
a pentode instead of a triode in the in- 
put section of the long-tailed pair. 


6U8/ECF 82 
PHASE INV B+ 


i 6267/EF86 


AF AMPL — 22K 


HTRS:PINS 485 — TNEG FEEOBACK 

The diagram shows the front end 
of a power amplifier with the long- 
tailed pair. The pentode and triode sec- 
tions of a 6US/ECF82 are used. The 
plate load resistor in the pentode sec- 
tion is slightly larger than the one in 
the triode stage, for balanced output. 
Coupling between the input stage and 
the phase inverter is direct. This elimi- 
nates the coupling capacitor, which 
could make the amplifier unstable at 
low frequencies when large amounts of 
feedback are used. END 
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SCOTT STEREO TUNER KIT 
WINS RAVE REVIEWS 


"'TheLT-110metall the manufacturer's 
detailed specifications on sensitivity, 
distortion, output level, a.c. hum, and 
capture ratio. ... the audio response is 
excellent, being within +1 db, from 
approximately 20 to 16,000 cycles. ... 
Channel-to-channel crosstalk is par- 
ticularly excellent both in terms of uni- 


formity and the fact that it holds ир." 
Popular Electronics, Oct. 1962 


“The LT-110 (is) so simple to build that 
we unhesitatingly recommend it for 
even the novice. ... We found that the 
usable sensitivity (IHFM) was 2.1 uv. 
...8 fine stereo tuner and an unusu- 
ally easy kit to build.” 

Audio, April 1962 


TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 


Get practical training in New Shop-Labs of Coyne. 
Prepare for a better job and a successful future in a 


top opportunity field. Advanced education or pre- 
vious experience not needed. Employment service to 
graduates. 


Enroll NOW —Pay Later 


Finance Plan and Easy Payment Plan. Also Part 
Time Employment help for students. 
Clip coupon or write for Free 


FREE BOO Itlustrated Book, "Your Oppor 


tunities in Electronics" — Describes all training of- 
fered No obligation and No Salesman Wil! Cali 


Act NOW 
„М. А ERED 
В.М. Cooke, President NE ERED 


Established 1899 
1501 W. Congress Pkwy. 

uf S9YNE.. Chicago. Dept. 13-N 
Г соме Electrical School 
| 1501 W. Congress Pkwy., Chicago 7. M. 
| Dept. 13-N 
| Send FREE book "Your Opportunities in CE 
| tronics” and details of all training you offer. | 


ЗАМЕ Dea ea ОО sess 
| АрОЕЕ$5......................... sehen | 
licens Sie eer eee ae STATE 04 rein | 
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"|t seems to me that every time I turn 
around | am building another of H. H. 
Scott's kits. And each time | end up 
praising the unit to the skies. 

American Record Guide, Sept. 1962 


Now Sonic Monitor* Added 
LT-110 $159.95 (slightly higher west of Rockies). "Patent Pending 


W SCOTT 


NEW KIT CATALOG... JUST OFF THE PRESS! 

Н. Н. Scott, Inc., 111 Powdermill Road, Maynard, Mass. 
Rush me your new kit catalog, your new "Guide to Stereo". 
Dept. 570-01 


Include name and address of interested friend and we'll 
Send him these helpful Scott aids. 
Export: Morhan Exporting Corp., 458 Broadway, N.Y.C. 
Canada: Atlas Radio Corp., 50 Wingold Ave., Toronto 


WALKIE-TALKIE RADIOPHONES 
| ^^^ $59.98 


Send for FREE literature on the 
-acomplete line of VANGUARD 
E D phones. for industry. Civil 


Defense, CAP, Citizens and Ama- 
teur bands. Made in the U.S.A. 
and guaranteed à years. 

VANGUARD ELECTRONIC LABS., 
190-48 99th Ave., Hollis 23, N. Y. 


FREE Catalog 


OF THE WORLD'S FINEST 
GOV'T. SURPLUS 


Depl.ER-1 


ELECTRONIC BARGAINS 


PARABOLIC 
ANTENNA 


ANTENNA REFLECTOR 


Four (4) Foot diameter 
Aluminum Parabolic Dish- 
pon type with 21" antenna 
feed, approx. 7000 MC, 
and 3° round mounting for 
1-5/16" x 38" wave guide. 
Four mounting brackets 
with hardware. Painted 
gray. Net Wt.: 55 Ibs. 
Brice cce eee deese еа КАНЕ $2 
Price — with heater defrost attachment ... 
Same as above — Six (6) Ft. Dia. ........ $49.95 
(Not available with defrost attachment.) 


REFLECTOR 


Plane (flat) type config- 
uration. Aluminum — 8 h. 
length by 6 ft. Width. 
Mounted by framework of 
the Reflector and “L” 
shaped bracket, with neces- 
sary hardware ond guys. 
Approx. Net Wt.: 125 Ibs. 
Shpg. Wt.: 375 Ibs. 

Prite Е $75.00 


р Send For Catalog 


Address Dept. RE . Prices F.O.B., Lima, O. 
25% Deposit on C.O.D.'s • Minimum Order $5.00 


FAIR RADIO SALES 
2133 ELIDA RD. - Р.О. Box 1105 - LIMA, OHIO 
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SUPER sse: SILICONE 


ELECTRONIC CLEANER and LUBRICANT 


POCKET SIZE 
AEROSOL SPRAY 


it~ Model No. $3 


Fue 
SPRAY TUBE 


MANUFACTURED BY 
WORKMAN 


SARASOTA, FLORIDA 


2277 


PRODUCTS, INC. 


Fill in coupon for a FREE One Year Sub- 
scription to OLSON ELECTRONICS Fan- 
tastic Bargain Packed Caralog — Unheard 
of LOW, LOW. DISCOUNT PRICES on 
Brand Name Speakers, Changers, Tubes, 
Tools, Hi-Fi’s, Stereo Amps, Tuners and 
thousands of other Electronic Bargains. 
Credit plan available. 


NAME 


ADDRESS. . = 


-ZONE___STATE 


If you have a friend interested in electronics 
send his name and address for a FREE sub- 
scription also, 


OLSON ELECTRONICS, INC. 
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Sensitive CRT 
PATENT NO. 3,042,832 
Harvey M. Owren, Livermore, Calif. 
(assigned to Abtronics, Inc., Livermore) 
This novel deflector-accelerator adds sensitivity 
without distortion. Three curved electrodes, P1, P2, 
and P3, are energized from taps on a voltage 
divider. A thin film of secondary-emission material 
is placed in front of P1. Each electron striking P1 


SCREEN 


DEFL 
PLATES 


(FROM _ 


GUN) == 


Ii — 


line) causes several electrons (dotted 
to be emitted. These are further deflected 


(dashed 
line) 


and accelerated by P2, then by P3, to provide a | 


larger, more brilliant trace on the screen. A sensi- 
tivity gain of 10 is claimed when the radii of P3: 
P1 are in the ratio of 5:1. 

The drawing Shows a CRT with electrostatic 
deflection, but electromagnetic deflection can be 
used. 


High-Voltage Operation 
of Electrolytic Capacitors 
Patent No. 3,041,501 


Samuel P. Willits, Mt. Prospect, Ill., (Assigned 
to Chicago Aerial Industries, Inc., 
Melrose Park, Ш.) 

Electrolytic capacitors are compact and in- 
expensive, but are normally limited to circuits 
handling 500 volts or less. This patent shows 
how 10 connect clectrolytics in series (without 
equalizing resistors which waste power) to with- 
stand higher voltages. 

In the diagram the load may be a photoflash 
lamp. Each capacitor is rated at 500 volts, and 
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each diode is a 450-volt Zener. The diodes pro- 
overload during oper- 
ation. Also, they protect against reverse voltage 
that may appear across an electrolytic during dis- 
charge, due 10 distributed capacitance and in- 
ductance. 


Meter Protection 
PATENT NO. 3,042,865 


Grant F. Stetzler, Temple, Pa. (Assigned to West- 
ern Electric Co., Inc., New York, N.Y.) 


This circuit removes an overload even before 
the meter needle can deflect appreciably. As meter 
current rises (through R3) it adds to V3's bias. 


WWwW.americanradiohistorv.com 


| 


GET 
THINGS DONE 


HINTS & KINKS FOR RADIO, 
TV & AUDIO 


Edited by Martin Clifford 


Gernsback Library Book No. 103 pee esed 
128 pages $2.35 


A unique and helpful selection of tips on how to use all 
sorts of gadgets and gimmicks like paper clips, drink- 
ing straws, grommets, corkscrews, tape and dozens of 
other everyday items as helps and timesavers in your 
servicing or experimenting be it TV, Radio, Audio—or 
just plain electronic tinkering. Editor Clifford selected 
the best from thousands of hints and kinks. sent [n to 
Radio-Electronics magazine by ingenious readers, This 
book is really priceless. Any one of these 280 sug- 
gestions may be worth hundreds of dollars to you in 
time and effort saved or in work more easily done. 


JUST A FEW OF THE COLLECTION OF 280 
HINTS & KINKS 


Test prods. - Test lead storage . Fuse puller . Sticky 
yokes * Reduce nuisance calls • Toothpaste-tube knob 
+ Boost fringe reception • Servicing aids « Transistor 
lifesaver • Kit-building kink • Audio test rig • Soldering 
tip + Gun carries own sander • Novelty blinker e 
Spaghetti for miniature circuits + Tube tapper and 
wire pusher • Wing nut driver • Plus 253 more practical 
shortcuts, timesavers and bench helpers. 


RADIO-CONTROL HANDBOOK | ^ 
By Howard G. McEntee 

Revised and greatly 

enlarged edition 

Gernsback Library Book No. 93 
304 pages $4.95 


pontral 


juin 


Enough R/C material to fill ма books. The book 
bulges with practical information with emphasis on 
how to do it, not why it happens. The original edition 
sold out completely after eight printings. This big 
second edition is completely updated — obsolescent 
material has been dropped, new developments added. 
Offers scores of new ideas, circuits and construction 
details on receivers, transmitters, servos, pulsers, es- 
capements, controls, relays plus inside tips on installa- 
tion, adjustments, testing and building of complete 
systems. 


or use this coupon 
Gernsback Library, Inc. 
154 West 14th St. 
New York 11, N. Y. 


Please send me the books indicated postpaid 


My remittance of $ is enclosed 


please list books selected by number 
NAME. 
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CITY. 


ZONE — STATE 
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RADIO-ELECTRONICS 


Also, since R2 passes less current, V2's bias is 
reduced at the same time. This results in a po- 
tential dfference between the tube’s anodes. 

When meter current reaches the danger point, 
the output from V2 and V3 is high enough to 


*OVERLOAD LAMP 


fire the thyratron and energize the relays it con- 
trols. Then RY1 contacts short out the meter and 
RY2 contacts switch on the overload indicator. 

R1 is adjusted so that thyratron V1 fires at the 
predetermined overload value. S resets the circuit. 
RY1 and RY2 should be fast-acting relays, such as 
mercury types. 


Negative lon Generator 
PATENT NO. 3,043,977 
Harold J. Morowitz, Orange, Conn. 

(assigned to Puritron Corp., New Haven, Conn.) 

Negative ions are used in therapeutic work and 
to purify air. This generator uses a mercury tube 
within an enclosure. A thin layer of gold (or other 
metal) is deposited on the inner shel 


LOW-PRESSURE 
MERCURY 
DISCHARGE 
TUBE 


AIR INPUT 


LOUVRES 


AIR OUTPUT 


The gold absorbs ultraviolet light from the tube, 
and emits photoelectrons. 

A fan sucks in air through the louvres and 
expels it through the side. The photoelectrons or 
ions move along with the air into the room. 

A ground wire to the metallic layer replenishes 
the supply of negative charges as they are emitted. 

END 


"Sure glad you showed up. There's a 
program in a couple minutes 1 don't want 
to miss." 


JANUARY, 1963 


counterbalanced tone arm and ‘feather-touch’ 
pushbutton automatic controls. Model 10H with 
hysteresis-synchronous motor, $99.50; Model 10 
with heavy-duty induction motor, $89.50 (prices 
are less cartridge and base). Descriptive litera- 


four speeds. Has a heavy die-cast, BENJAMIN | Benjamin Electronic Sound Согр., 
12-inch balanced turntable, mass- | MIRACORD | 80 Swalm 51, Westbury, N.Y. 


YOU 
SAVE 
MONEY! 


RUSH US YOUR 
LIST OF HI-FI 
COMPONENTS 
FOR A SPECIAL 
QUOTATION 


WRITE FOR FREE 
AUDIO DISCOUNT 
CATALOG A-15 


New low prices on 
amplifiers, tuners, tape 
recorders, speakers, etc. 


ELECTRONICS CO. 
120 LIBERTY ST. 
NEW YORK 6, N.Y. 


KEY 
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AMAZING OFFER 


RADIO & TV SERVICE DATA 


Your best, complete source for all 
needed RADIO and TV diagrams 
and servicing data. Most amazing 
values. Only $2.50 and $3 per giant 
volume, Cover all important makes, 
models of all periods. Use this en- 
tire ad as your no-risk order form. 


——— NO-RISK ORDER COUPON rum 


r 
TELEVISION SERVICE MANUALS 


Supreme TV manuals are best for faster, easier TV 
repairs. Lowest priced. Factory data on practically all 
sets. Complete circuits, all needed alignment. facts, 
wiring board views, waveforms, voltages, production 
changes, and double-page schematics. Only $3 per 
large annual manual. Check volumes wanted, send 
entire advertisement as your order form. 

D New Additional 1962 Television Manual..... $3. 
O Early 1962 Television Servicing Manual, only $3. 
О 1961 TV Manual, $3. O 1960 TV Manual, $3. 
D Additionat 1959 TV, $3. O Early 1959 TV, $3. 
О 1958 TV Manual, $3. D Additional 1957 ту, $3. 
D Early 1957 Television, $3. D 1956 TV Manual, $3. 
D Early 1955 TV, $3. 
D 1953 TV, $3. 0 1952 TV, $3. 
О Master Index to all Manuals, 25£ 


RADIO DIAGRAM MANUALS 


О Additional! 1955 TV, $3. 
D 1954 TV, $3. 
D 1951 TV, $3. 


| Here are low-priced radio manuals that simplify 
| repairing. Cover everything from most recent 1962 
| combinations, transistor porta- 
| bles, FM, auto sets. Large sche- 50 
matics, all needed alignment facts, 
| Printed boards, voltages, dial = 
| 8% x 11", about 190 pages, each. 
П 1962, П 1961, O 1960, П 1959, O 1958, п 1957, 
| O 1956, O 1955, D 1954, П 1953, п 1952, п 1951, 
| О 1950, 0 1949, O 1948. П 1947, П 1946. D 1942, 
| 1760 Balsam Road Highland Park, ILL. 
| , Rush today TV and Radio manuals checked 
| in no-risk order form of this ad. Send postpaid. 
| complete satisfaction or my money back 


radios to pre-war old-timers; home radios, sterco, 
stringing, hints. Volumes are big, 

D 1941, D 1940, D 1926.38 PRICE EACH, $2.50 
1 am enclosing full price. You guarantee my 


Name | 
Address | 
Су ЕЕЕ State —.. кашаа 
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Rates—55¢ per word (including name, address and initials). Minimum ad 10 words. 
Payment must accompany all ads except those placed by accredited advertising 
agencies. Three or more consecutive issues—50¢ per word. Misleading or objection- 
able ads not accepted. Copy for March issue must reach us before Jan. 10, 1963. 


RADIO-ELECTRONICS, 154 West 14 St., New York 11, N. Y. 


INVESTIGATE ACCIDENTS. Earn $750 to $1,000 
monthly. Men urgently needed. Car furnished. 
Business expenses paid. No selling. No college 
education necessary. Pick own job location. In- 
vestigate full time, or earn $6.44 hour spare 
time. Write for Free Book. No obligation. UNI- 
VERSAL, CER-1, 6801 Hillcrest, Dallas 5, Tex. 
CASH PAID! Sell your surplus electronic tubes. 
Want unused, clean radio and TV receiving, 
transmitting, special purpose, Magnetrons, Klys- 
trons, broadcast types, etc. Want military & 
commercial lab/test and communications equip- 
ment such as G.R., H.P. AN/UPM prefix. Also 
want commercial receivers and transmitters. For 
a fair deal write BARRY, 512 Broadway, New 
York 12, N.Y. WAlker 5-7000. 


PLATINUM electronic scrap bought. NOBLE 
METALS CO., Box 543, Los Angeles 9, Calif. 
ELECTRONICS MANUFACTURER offers engineer- 
ing and/or production facilities. Tax exemption 
permits tremendous savings. MILLES ENGINEER- 
ING, Las Marias, P. R. 


EDUCATION/ 


INSTRUCTION 


LEARN WHILE ASLEEP, Hypnotize with your re- 
corder, phonograph or amazing new Electronic 
Educator endless tape recorder. Catalog, details 
free. SLEEP-LEARNING ASSOCIATION, Box 24- 
RD, Olympia, Wash. 

NEW CONCEPT OF LEARNING SELF-HYPNOSIS! 
Now on tape or record! Free Literature. Mc- 
KINLEY-SMITH CO., Dept. T5, Box 3038, San 
Bernardino, Calif. 

FCC LICENSE in 6 weeks, First Class Radio Tele- 


phone. Results Guaranteed. ELKINS RADIO 
SCHOOL, 2603E Inwood, Dallas, Tex. 
JOB-SEEKING TECHNIQUE, $1.00. WALTER 


KAZAKS, 234 E. 58th St., New York 22, N. Y. 


SLIDE RULE—SELF TEACHING METHOD. Genuine 
bamboo 8-inch rule; manual with step-by-step 
illustrative problems, practice exercises and 
answers. Only $3.95. postpaid; Cash, check or 
money order. ALSYNCO, Dept. RE-1, 171 So. 
Main, Natick, Mass. 

LEARN ELECTRONIC ORGAN SERVICING. New 
Home Study courses covering all makes elec- 
tronic organ including transistors. Experimental 
kits — schematics — troubleshooting. Accredited 
NHSC-GI Approved. Write for free booklet. 
NILES BRYANT SCHOOL, 3631 Stockton Blvd., 
Dept. F. Sacramento 20, Calif. 

HIGH-PAY Jobs in electronics waiting for you! 
Be an electronics technician, missileman, auto- 
mation expert, computer specialist, radio-TV-hi-fi 
serviceman. Massey home study training pays 
for itself in spare-time earnings—accredited 
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course with 7 kits. Write for Free home study or 
residence catalog. MASSEY TECHNICAL INSTI- 
TUTE, Dept. RE-1, Jacksonville, Fla. 

LEARN HYPNOSIS. Free illustrated catalogue. 
Write: HYPNOTIST, 8721 Sunset, Los Angeles 
69RE, Calif. 


METER REPAIRS. Average $2.50 by BIGELOW 
ELECTRONICS, Bluffton, Ohio. Free Mailing Pack. 
TRANSISTORIZED products dealers catalog, $1. 
INTERMARKET, CPO 1717, Tokyo, Japan. 

ALL MAKES OF ELECTRICAL INSTRUMENTS AND 
TESTING equipment repaired. New and used 
instruments bought, sold, exchanged. HAZELTON 
INSTRUMENT CO., 128 Liberty St., New York, 
N.Y 

SPEAKER RECONING. Satisfaction Guaranteed. 
C & M RECONE CO., 255 Tioga St., Trenton, N.J. 
TV Tuners—rebuilt or exchanged, $9.95. Fast, 
Guaranteed. Complete crystal control alignment. 
VALLEY TUNER SERVICE, 18530 Parthenia, North- 
ridge, Calif. 

MULTIMETER REPAIRS. Average $7.00 by, BIGE- 
LOW ELECTRONICS, Bluffton, Ohio. FREE Catalog. 
JAPAN DIRECTORY. 145 manufacturing ex- 
porters. Japan and Hongkong trade Journal 
information. Asia opportunities. Send $1.00. 
NIPPON SHOGYO. Box 739, Seattle 11, Wash. 
С-В, H-P, L&N, etc, Tubes, manuals, military 
electronics. ENGINEERING ASSOCIATES, 434 
Patterson Road, Dayton 19, Ohio. 


TRANSISTORIZED PRODUCTS replacement parts 
catalog $1.00 money order. Custom orders for 
transistorized equipment or components. Write 
TECHSERVICES, C.P.O. Box 849, Tokyo, Japan. 


BEFORE You Buy Receiving Tubes, Test Equip- 
ment, Hi-Fi Components, Kits, Parts, etc. . . . 
send for your Giant Free Zalytron Current Cata- 
log, featuring all STANDARD BRAND TUBES all 
Brand New Premium Individually Boxed, One 
Year Guarantee—all at BIGGEST DISCOUNTS in 
America! We serve professional servicemen, hob- 
byists, exprimenters, engineers, technicians, WHY 
PAY MORE? ZALYTRON TUBE CORP., 461 Jericho 
Turnpike, Mineola, N. Y. 

FREE CATALOG—name-brand tubes 6596 dis- 
count, phono needles 8096 or more discount, 
phono cartridges, picture tubes 754 inch, parts, 
parts kits, silicon and selenium rectifiers, trans- 
mitting tubes, 7" TV test tube $6.99, imported 


WWW.americanradiohistorv.com 


batteries, tube testers etc. Want to swap or sell 
tube inventory? Send us your offering. ARC- 
TURUS ELECTRONICS CORP.—Dept. R.E., 502 
22nd St. Union City, N. J. 

100 NEW INSULATED CARBON RESISTORS $1.00 
postpaid. Free Catalog. BIGELOW ELECTRONICS, 
Bluffton, Ohio. 

APPLIANCE-AUTOMOTIVE Lamp-Vacuum parts. 
Free wholesale bargain lists. SECO, 112 So. 20th 
St., Birmingham 3, Ala. 


DISC CERAMIC CAPACITORS. New, unused. 
Leading manufacturer. Most popular capacitance. 
Assortment of 30 capacitors for only $1.00. 
ROCK DISTRIBUTING CO., 902 Corwin Rd., Ro- 
chester 10, N.Y. 


SAVE DOLLARS on radio, TV tubes, parts at less 
than manufacturer’s cost. 100% guaranteed! No 
rebrand, pulls. Request Bargain Bulletin. UNITED 
RADIO, 1000-R, Newark, N.J. 


DIAGRAMS for TV, $2.00; for radio, $1.00. HIETT 
DIAGRAMS, Box 816, Laredo, Tex. 


TRANSISTOR IGNITION — COIL— Instructions. 
SPECIAL—$8.50. ANDERSON ENGINEERING, 16 
Williams, Wrentham, Mass. 


PROFESSIONAL ELECTRONICS PROJECTS—Or- 
gans, Timers, Computers, etc.—$1 each. List 
free. PARKS, Box 1665, Lake City, Seattle 55, 
Wash. 


SUPERSENSITIVE DIRECTIONAL MICOPHONE 
picks up faint sounds at 300 feet. Detects sound 
through ordinary walls. Easily built for $7.00. 
No electronic experience necessary. Illustrated 
plans, $2.00. DEE CO., Box 7263-A, Houston 8, 
Tex. 


TRANSFIRE IGNITION. Transistor electronic. Save 
gas, tune-ups. Points, plugs last 50,000-100,000 
miles. Improved cold-starting high-speed per- 
formance. Parts, complete conversions, kits from 
$34.95. PALMER ELECTRONICS, RE-1, Carlisle, 
Mass. 

GOVERNMENT SURPLUS. Voltmeters—$1.05, Freq 
meters—$4.37, Transmitters—$6.18, Receivers— 
$5.65, Oscilloscopes, Multimeters, walkie-talkies. 
Typical surplus prices. Exciting details FREE. 
Write: N. Y. ENTERPRISES, Box 402-F14, Jamaica 
30, N. Y. 

CONVERT ANY TELEVISION TO SENSITIVE, Big- 
screen oscilloscope. Only minor changes neces- 
sary. Plans $1.95. RELCO, Box 10563, Houston 
18, Tex. 


PRECISION RESISTORS, carbon-deposit. Guaran- 
teed 196 accuracy. Millions in stock. V2 watt, 8g. 
l-watt, 124. 2- watt, 15¢. Leading manufacturers. 
ROCK DISTRIBUTING CO., 902 Corwin Rd., Ro- 
chester 10, N.Y. 

DIAGRAMS FOR REPAIRING RADIOS, $1; tele- 
vision $2. Give make and model. DIAGRAM 
SERVICE, Box 672 RE, Hartford 1, Conn. 
VIDICON FOCUS AND DEFLECTION COIL KIT, 
coils and all parts included $15.95—also avail- 
able assembled. Coming soon vidicon camera 
kit—under $200. KENCOL ELECTRONICS, 2816 
E. Norwich, Fresno, Calif. 

CONFIDENTIAL BARGAIN Electronic Parts 
catalog, lowest prices in USA. Guaranteed. Send 
20€ coin only. KNAPP, 3174 8th Ave. SW, Largo, 
Fla. 

WEBSTER ELECTRIC INTERCOM! Amateur Equip- 
ment! Marine Electronics! Select Bargains! 106 
Any list! SUPPLIERS, 187 Miraloma, Miraloma, 
Calif. 


RADIO-ELECTRONICS 


ELECTRONICS, Radios, Amplifiers, Recorders. 
Everything Japanese. UNITA, 545 Fifth Ave., 
New York 17, N.Y. 


BEGINNER'S CRYSTAL-TRANSISTOR giant catalog. 
LABORATORIES, 1131-B Valota, Redwood City, 
Calif. 


WRITE for our low quotation on components, 
recorders. FREE catalog. HI-FIDELITY SUPPLY, 
2817-XC, Third Ave. New York City 55. 


TAPE recorders, Hi-Fi components, Sleep-learning 
equipment, Tapes, Unusual values. Free catalog. 
DRESSNER, 1523 Jericho Turnpike, New Hyde 
Park 5, N.Y. 


RENT STEREO TAPES—over 2,500 different—all 
major labels—free catalog. STEREO-PARTI, 811- 
RE, Centinela Ave., Inglewood 3, Calif. 


SALE ITEMS — tapes — recorders — component 
quotes. BAYLA, Box 131-RE, Wantagh, N. Y. 


KARLSON SPEAKER ENCLOSURES. Systems and 
Kits. Wholesale-Retail. (Dealers, — Salesmen 
wanted; Western States, Hawaii. PARASONIC 
LABORATORIES, Orcutt, Calif. 


ATTENTION: A THRILLING FIND: We have just 
uncovered a collection of original antique Edison 
Cylinder Phonographs, released from 50 years 
of storage. Each in perfect working order and 
shape. Each complete with outside concert horn 
with stand and 12 original cylinders. Each $70.00, 
extra cylinders $1.00 each. TRACY STORAGE 
CO., 114 State, Brewer, Me. 


4/TR STEREO TAPES—bought, sold, rented, 
traded! bargain closeouts! Catalog. COLUMBIA 
9651 Foxbury, Rivera, Calif. 


STEREO TAPES FOR RENT. Write NATIONAL 
TAPES, 71 Dey St., New York 7, N.Y. 


VIBRATION MICROPHONE, many uses. Instruc- 
tions, Sample, $1.00. IGWTE, Williamsburg, N. M. 


$100 WEEKLY POSSIBLE. Compile mailing lists 
and address envelopes for advertisers. Home- 
spare time. Particulars free. NATIONAL SERVICE, 
81 Knickerbocker Station, New York, N. Y. 


MAKE $25-$50 WEEK CLIPPING newspaper items 
for publishers. Some clippings worth $5.00 each. 
Particulars free. NATIONAL, 81 Knickerbocker 
Station, New York N. Y. 


EXOTIC EARRINGS! Details Free. Pair, $1.00. 
OHGA, RA-415, Sigakenkusatu, Japan. 


BUSINESS AIDS 


BUSINESS CARDS, LABELS, RUBBER STAMPS. 
Send for free descriptive literature, HEIGHTS 
INDUSTRIES, 6121 C Street, Capitol Heights 27, 
Md. 


250 BOND 8V2x11 letterheads, 250 Envelopes 
Printed $5.50. ACADEMY PRESS, Enterprise, Kan. 


1,000 BUSINESS CARDS $3.95. Many other bar- 
gains. List Free. ALCO, Box 244-R, Urbana, lll. 


JANUARY, 1963 


| Middleton. Howard W. Sams & Co. Inc., 1720 E. 


ELECTRONIC DRAFTING, Shiers. 


by George 
Prentice-Hall Inc., Englewood Cliffs, N. J. 6 x 9 
in. 556 pp. $11.50. 

A complete text, aimed at the elec- 
tronics technician who may be a beginner 
in drafting. Covers workshop practices as 
well as drawing techniques. 


MODERN INFRARED TECHNOLOGY, by Barron 
Kemp. Howard W. Sams & Co. Inc., 1720 E. 38 
St., Indianapolis, Ind. 5% x 8% in. 255 pp. $4.95. 

Infrared generation and detection, and 
its applications in measurement, communi- 
cation and viewing. 


ELECTRICITY AND ELECTRONICS FOR AERO- 
SPACE VEHICLES, Northrop Institute of Tech- 
nology staff. McGraw-Hill Book Co. Inc., 330 W. 
42 St., New York 36, N. Y. 8% x 11 in. 392 pp. 
Cloth, $13.95. 

Excellent background material for the | 
electronic technician who would like to get 
into repair, maintainance or assembly of 
equipment for aircraft or space vehicles. 


AMATEUR RADIO ANTENNA HANDBOOK, by 
Harry D. Hooton, W6TYH. Howard W. Sams & 
Co. Inc., 1720 E. 38 St., Indianapolis, Ind. 5% x 
8% in. 160 pp. $2.95. 

Charts and practical data on towers, 
lines, antennas and couplers. 


REPRODUCTION OF SOUND, by Edgar Villchur. 
Acoustic Research Inc., 24 Thorndike St., Cam- 
bridge 41, Mass. 6 x 9 in. 93 pp. Paper, $2. Юі. 
rect from publisher only. 

A nonmathematical analysis of the na- 
ture of sound and of how reproducing com- 
ponents work. A reprint and revision of the 
author's excellent course in the fundamen- 
tals of sound and high fidelity that ap- 
peared some years ago in the magazine 
Audio. 


PHOTOELECTRIC CONTROL, by Harvey Pollack. 
John F. Rider Publisher Inc., 116 W. 14 St., New 
York, N. Y. 5% x 814 in. 136 pp. $3.50. 

A modern education, at technical 
school level, covering tubes, measurements 
and controls. 


PERMANENT MAGNETS AND THEIR APPLICA- 
TION, by Rollin J. Parker and Robert J. Studders. 
John Wiley & Sons Inc., 440 Park Ave. South, New 
York 16, N. Y. 5% x 9 in. Cloth, 406 pp. $16. 

Magnetic charts and calculations for 
engineers and designers. 


TV TUBE SYMPTOMS & TROUBLES, by Robert G. 


38 St., Indianapolis 6, Ind. 5V5 x 8% in. 96 pp. 
$1.95. 

A great deal of information in a small 
amount of space. A large number of photo- 
graphic reproductions of TV screens. 


RADIO-WAVE PROPAGATION IN THE TROPO- 
SPHERE, edited by J. A. Saxton. American Elsevier 
Publishing Co. Inc., 52 Vanderbilt Ave., New 
York 17, N. Y. 6 x 9 in. 199 pp. Cloth, $875. 

Proceedings of Commission II on radio 
and troposphere during the XIII General 
Assembly of URSI, London, September 
1960. 
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NEW SAMS BOOKS 


NEWLY REVISED 4TH EDITION OF 
THE FAMOUS HOWARD W. SAMS 


Transistor Substitution Handbook 
Volume 4 includes 15,000 direct substitutions (2,750 
more than in prior edition). Includes basing dia- 
mame, polarity identifications and manufacturers 
or over 6,000 transistor types. Has special section 
showing 2,500 American replacements for foreign 
transistors, PLUS a semiconductor diode and rec- 
tifier guide containing 1,000 substitutions. 128 $150 
pages, 514 x 8}4”. Order SSH-4, still only. .... 1 


North American Radio-TV Station Guide 


By Vane Jones. Lists frequencies, call letters, loca- 
tions, etc., for all AM, FM, and TV stations in the 
U.S. and possessions, Canada, Cuba, Mexico, the 
West Indies. Includes over 5,000 AM stations; over 
1,500 FM stations; nearly 1,000 VHF and UHF TV 
stations. Includes 14 maps showing all station loca- 
tions. Most accurate and up-to-date station guide 
available; important for TV-radio technicians, 
DX'ers, broadcast station personnel, radio and TV 
time buyers, etc. 


of digital computer programming—from simple sub- 
programs to intricate assembly and Compier pro- 
grams. Chapters include: What is PRAE 
Fundamentals of Programming; Programming In- 
Structions; Programming for the Computer, Pro- 
gramming for the Problem; Programming Algebra. 
An invaluable guide for everyone interested in 
computer technology. 128 pages; 544 x 815". $195 
Order CPL-1, only ....... 1 


Industrial Electronic Circuits Handbook 


An explanation of typical industrial electronics cir- 
cuitry; includes schematics and text descriptions of 
circuit operation and functions for over 50 config- 
urations. Representative circuits include those used 
in sequence timers, ultrasonic sensors, digital coun- 
ters, infrared sensors, photoelectric controls, satur- 
able-reactor devices, and various other devices. $355 


128 pages, 834 x 11". Order IEC-1, only 


Howard W. Sams International Code Training System 


Now—this amazing all-new Course including both text 
and 33% rpm recordings, takes you from 3 to 22 words 
per minute (sending and receiving) in less time, with 
greater speed and accuracy than is possible with any 
other teaching method known! Unique diagrammatic 
system and integrated recorded code-practice exercises 
enable you to begin transcribing code messages imme- 
diately, without the conventional need for memorizing 
individual code characters. You'll actually be receiving 
code at speeds of 2-3 wpm in a few minutes! Just 50 
minutes of professionally-recorded material is all you'll 
need to progress to receiving speeds in excess of 20 
wpm! Succeeding lessons will similarly accelerate your 
sending ability. Includes full text, plus six 7” LPs 95 
record sides. Truly amazing! Order CTG-1, only. . 6 


MODERN COMMUNICATIONS COURSE, VOL. 3 
FM and Multiplex Modulation Systems 


Vol. 3_in this popular Communications Course 
covers FM systems and multiplex and pulse modu- 
lation systems. Chapters include: FM Principles; 
FM Modulation Methods; FM Tests & Adjust- 
ments; FM Communications Systems; Multiplex 
& Pulse Modulation; Microwave Components; Radio 
Relay Systems; Space Communications, Includes 
projects and experiments as well as review questions. 
224 pages plus 10-page foldout; 54 x 814”. $495 
Order МСМ-3, only. isese n-p cece ens rie 4 


Industrial X-Ray Handbook 


A comprehensive explanation of the principles of 
modern X-ray technology. Chapters cover: Intro- 
duction; Generating Radiation; Detecting Radia- 
tion; Basic Principles & Applications; Electronic 
Equipment & Techniques; Medical Equipment; In- 
dustrial & Commercial Uses; Laboratory Uses of 
Radiation; Health Physics. Nearly 100 illustrations 
show construction, circuits and usesof X-ray ap- $ 95 
paratus. 288 pages; 534 x 814”. Order IXE-1, only ] 


HOWARD W. SAMS & CO., INC. 


У Order from your Sams Distributor today, ог mail в 
в to Howard W. Sams & Со., Inc., Dept. А-23 Е 
g 4300 W. 62nd Street, Indianapolis 6, Ind. B 
W Send me the following books: в 
8 075594 Осі. D стб-1 ap ia 
а ORGS-1 О IEC-1 O MCN-3 B 
Es enclosed. [] Send FREE Booklist Ё 
Ц в 
g Nome в 
в в 
H Address r 
H City. Zone. State. 1 
В IN CANADA: A. C. Simmonds .& Sons, Ltd., Toronto 7 B 
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School Directory 


NICATIONS 


resident and home-study courses 
laboratories feature IBM, BEND 


FOR COMPLETE CATALOG. 


CENTRAL TECHNICAL INSTITUTE 16 
Name E 


Address — ——. 


ELECTRONICS IS Ж 
HIGHER INCOME! jail 
F 

P NOW! EARN YOUR A. 5. Jt s 

repare * DEGREE IN 24 MOSAM | 
DEMAND FOR ELECTRONIC ENGINEERING 
NOLOGISTS EXCEEDS SUPPLY! Enroll with a nationally- 
recognized leader in electronics education 
Technical Institute curricula in Electronic Engineering Tech- 
nology and Commercial Broadcast Technology. Complete career 
preparation for booming fields of ELECTRONICS—COMMU- 


BROADCASTING — COMPUTER TECH- 
NOLOGY — COMPUTER PROGRAMMING. College level 


computers and data processing equipment 


4 


TECH- 
ECPD Accredited 


Coeducational. Up-to-date 
IX and UNIVAC electronic 
SEND COUPON 


ЕЕ 
ВЕ013 


Age. 


City. 


CHECK INTEREST: O 
ШШИШИНЕИШШЕИНИНИНЫ 


Е. Е 
А 
HO 


PACIFIC 
INTERNATIONAL 


C. ALS. 


5719-M Santa Monica Blvd. 


PROFESSIONAL 
technicians 


use 

lme Flees 
OFFICIAL 
ORDER BOOKS 
for every 
TV-RADIO 
service 
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ENGINEERING DEGREES 


Resident Classes Also 
Available if Desired 
Specity course preferred 


INTERNATIONAL 
COLLEGE OF ARTS 
& SCIENCES 
Primarily a correspondence school 


. Option Electronics. 
Mechanical, 

Iso in Liberal Arts 
earned by 


ME STUDY 


PACIFIC 


Chartered 1935 
Hollywood 38, Calif. 


| $181 West Arbor Vitae Street, Inglewood 1, California 


B.S. DEGREE 
| IN 36 MOS. 


ENGINEERING j 
SCIENCE ё 


E О: 
COPIES. m 
U.S. 
EARN 


MP 


тт 
NEEDS 50.000 МЕМ ENGINEERS А YEAR! 
ACCREDITED B.S. DEGREE іп Science or 
Engineering in 36 months—year-round program optional 
27-month engineering diploma also available. Classes 
start January, March, June, September. QUALITY EDU- 
CATION. Graduates employed throughout the U. 8. and 
foreign countries. Government approved for veteran train- 
ing. Students from 50 states. 40 countrles. 20 buildings; 
dorms, gym. Campus. New library and laboratories. 
Employment help provided. SAVE TIME AND MONEY. 
Write for catalog and full information. 


1616 E. Washington Blvd., Fort Wayne 2, Indiana 


ENGINEERING; EDUCATION 
„for the Space Age 


NORTHROP INSTITUTE of Technology 


| is a privately endowed, nonprofit college of engineering 


offering a complete Bachelor of Science Degree Program 
and TWO-YEAR accredited technical institute curricula. 
Studenta from 50 states, many forog countrles. Outstand. 
ingly successful graduates employed in aeronautics. elece 
tronics. and space technology, Write today for catalog- 
no obtigation. 

NORTHROP INSTITUTE OF TECHNOLOGY 


Engineering Technician 
A.S. Degree—2 Years 
E Í Electronics Engineer 
B.S. Degree 
Evening Courses Available 
ELECTRONIC TECHNICAL INSTITUTE 


970 W. Manchester Ave., Inglewood, Calif. 
4863 E! Cajon Blvd., San Diego, Calif. 


GET INTO 


ELECTRONICS 


V.T.I. trainin leads to success аз 
technicians. field engineers, special- 
ists in communications. guided mis- 
siles, computers, radar and automation. 
Basic & advanced courses in theory & 
laboratory. Electronic Engineering 
Technology, an ECPD accredited Techni. 
tal Institute curriculum. Assoc. degree 
in 29 mos. B.S. also obtainable, G.I. 
approved. Graduates in all branches of 
electronics with major companies. Start 
Feb., Sept. Dorms, campus, High 
school graduate or equivalent. Catalog. 


VALPARAISO TECHNICAL 
INSTITUTE 
Department C, Valparaiso, Indiana 


ENGINEERING DEGREE IN 27 MONTHS 
You know the advantages college graduates have in in- 


dustry . . . more income. rapid advancement. Important 
firms like Tri-State graduates . . . regularly interview 
seniors on campus. Become an Electronics Engineer. 


Bachelor of Science Degree in 27 Months in Electrical, 
Mechanical, Chemical, Aeronautical, Civil Engineering. 
IN 36 MONTHS B. 8. in Business Administration (Gen- 
eral Business, Accounting. Motor Transport Management 
majors). For earnest. capable students. Small classes. 
More professional class hours. Beautiful campus. Well- 
equipped labs, modernized buildings, new dorms. Year- 
round operation. Enter Mar., June, Sept.. Jan. Founded 
1884, Write J. G. McCarthy, Director Admissions, for 
Catalog and ''Your career in Engineering and Commerce” 
Book. 


TRI-STATE COLLEGE 


2413 College Avenue * Angola, Indiana 


EARN: DEGREE 
Engineering 

You can earn an A.S.E.E. degree at home. College ievel 
HOME STUDY courses taught so you can understand 
them. Continue your education, earn more in the 
highly paid electronics industry. Missiles, computers, 
transistors, Automation, complete electronics. Over 
27,000 graduates now employed. Resident school avail. 
able at our Chicago campus—Founded 1934. Send for 
free catalog. 


American Institute of Engineering & Technology 
1139 West Fullerton Parkway; Chicago 14, 11. 


This is the busi- 
nesslike approach 
to service record 
keeping. Tripli- 
cate forms serve 
as order form, 
invoice and office 
record, with 
spaces for com- 
plete information 
On every job. 
Separate listings 
for receiving 
tubes, pix tube, 
parts, serial num- 
bers, labor and 
tax charges, sig- 
natures, etc. 75c 
a book, $6.50 for 
dust-proof box of 
10. In stock at 
your distributor. 


Ж Жж. + 


FREE 


Write for your 
free folder de- 
scribing Dave 
Rice's OFFICIAL 
ORDER Books, 
including an ac- 
tual size sample 
copy of the handy 
order form. 


ELECTRONIC 


| PUBLISHING CO., INC. 


133 N. JEFFERSON ST. 


i| CHICAGO 6, ILLINOIS 


ADVERTISING INDEX 


Radio-Electronics does not assume responsibility for any errors appearing in the index below 


Aerovox Согр. v..»3 can ot Pu ped Ed € Four tists 21 
Allied Radio орана ее саен 53-54 
American Elite Inc. (Telefunken) ..........- 84 


Amperex Electronics Corp. ............ 2nd Cover 
Audio Unlimited Inc. 97 
B & K Manufacturing Co., Div. of Dynascan 
Corp. 
Barry Electronics Corp. 
Barry Electronics Corp. 
Benjamin Electronic Sound Corp. 
Blonder-Tongue Labs. 
Brooks Radio & TV Corp. ..... 
Burstein-Applebee Co. 


Cadre Industries Corp. 
Capitol Radio Engineering Institute 
Carston 

Castle TV Tuner Service 
Chemica! Electronic Engineering 


CLASSIFIED ADS 


Cleveland Institute of Electronics 
Colordaptor 
Conar instruments, (Div. of National Radio 


Denson Fiectronics Corp. .. 
DeVry Technical Institute .. 
Dressner 
Dynascan Corp., B & K Manufacturing Co. .. 85 


Editors & Engineers" «2. ss gnus p NO E pan 96 
Electro-Voice Inc. es». ese» e+ 103 
Electronic Chemical Corp. ..... 7 76 
EICO Electronic Instrument Co. ........ 22 
Electronic Measurement Corp. (EMC) . 94 
Electronic Publishing Co., Inc. ........ 116 
Fair Radio Sales ...........eeee nnn 111 


Federation Nationale de Industries Electron- 

iques (S.N.LR.) 
GM PhotoelectrOniCs «s.s ERES 92 
Gernsback Library ..-...55-5 n3 104, 110, 112 
Grantham School of Electronics ............ 15 
Grommes Div. of Precision Electronics ...... 10 


Hallicrafters TOT obo I. ti 17,92 
Harman-Kardon Inc. ....... 58-59 
Heald's Engineering College ................ 105 
Heath Company guys RNs дуу Vis o MEE 64-65 
International Crystal Mfg. Co. Inc. ......... 67 


Jensen Mfg. CO; «asit pena 3rd Cover 
Jerrold Electronics Co. (Div. of the Jerrold 


Согр:)` «авж. rh rmi onn уз бэ ФИР КЕЕ E 3 
Key Electronics Со. «44«e«.. 70 я «эе Bie 84 
Lafayette Каф: sioi sens o i SUE 79 


WWW.americanradiohistorv.com 


(Р. К.) Mallory Co. Inc. ....... lese 83 
Mercury Electronics ........... 55 
Merrell Electronics s.s. isses евала es čs 87 
Moss Electronics Inc. ........ 69 
National Data Co. Technical School Div. .... 105 
National Radio Institute ............. 19-20, 76 
National Technical School ......,.......... 5 


Olson Radio Corp. 


Palmer Electronics 
Perma-Power Co. 
Polypaks 
Progressive Edu-Kits Inc. 


Quam-Nichols Co. 
Quietrole Co. 
RCA (Tube Div.) 
RCA Institutes .... 
Rad-Tel Tube Co. 

Radio Shack Corp. 
Relco 
Rotron Mfg. Co. 


Sarkes Tarzian Inc. (Tuner Div.) 
(Howard W.) Sams & Co., Inc. 

(Н. Н.) Scott Inc. 
Sencore 
Sonotone Corp. 
Sprague 
Stancor Electronics Inc. 
Supreme Publications 


Sylvania Electric Products, Inc. .... 

(Sarkes) Tarzian Inc. (Tuner Div.) ........ 66 
Telefunken (American Elite) 84 
Triad (Distributor Div.) ..... ss. Ж 
Turmer Microphone Co. ................... 69 


Utah Electronics Corp. 
D. Van Nostrand Co., Inc. 
Vanguard Electronics Labs. 
Warren Electronics Co. .... 
Winegard Co. ... 
Workman Electronics Products, Inc. 
Xcelite Inc. 
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American Institute of Engineering & Technology 
Central Technical Institute 

Electronic Technica! Institute 

Indiana Technical College 

Northrop Institute of Technology 

Pacific International College of Arts & Sciences 
Tri-State College 

Valparaiso Technical Institute 


Printed in USA. 
RADIO-ELECTRONICS 


THE 
FINEST 


STEREO 
HEADPHONES 


YOU'VE 
EVER 


Prise MANUFACTURING COMPANY 
[ Division of The Muter Са | 


Jensen's new HS-1 Stereo Headphones are ready for you. We think you will 
agree with the experts who say they are the finest ever. Reasons? They cover the 
frequency range with extra smoothness because they have new fluid-damped 
transducers developed by Jensen. And they are good to look at, easy to adjust, 
comfortable to wear. Cord comes out one side . . . you don't £et tangled up. 
Impedance 8 ohms. Complete with Jackbox for connecting to any stereo ampli- 


fier. Write for Brochure MH. ns-1 with 3 conductor plug and accessory jack box. ....... Net $24.95 
HS-1L. With 4 spade lug їегтїпа!5.......................... Net 22.50 


Jensen Manufacturing Co., 6601 S. Laramie Ave., Chicago 38, 111. / Canada: Radio Speakers of Canada, Ltd., Toronto 
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RCA invites you to 


Color television today is a 300-million-dollar-a- 
year business—and the fastest growing segment 
of the home entertainment industry. 

Color TV programming is at an all-time high. 
If you still limit yourself to black-and-white 
servicing, you put yourself in the same position 
as the village blacksmith who considered auto- 
mobiles a fad. 

Leading manufacturers are now turning out 
color TV sets with the color picture tube devel- 
oped by RCA. Servicing these sets means big and 
highly profitable business, but it requires special 
skills, knowledge, equipment and parts. What 
are you doing to take advantage of this great 
new business opportunity? 


To the publie, color TV means RCA! 1t was 
RCA who conceived and pioneered the compati- 
ble color svstem in universal use. 

How can you climb on the color bandwagon? 
Associate your business strongly with the pres- 
tige and customer acceptance of the recognized 
pioneer of color TV. See your authorized RCA 
distributor; stock and advertise RCA tubes and 
associated products for color. Isn’t it time you 
started seeing yourself in color? 


RCA ELECTRON TUBE DIVISION, HARRISON, N.J. 


THE MOST TRUSTED NAME IN TELEVISION 


® 
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